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THB RELATION OF CHEMICAL LABOR- 
ATORIES TO THE NATIONAL 
WELFARE* 

Fob two yean and a half the world has 
been in a ferment. On the basis of an ind- 
dent which now seems tririal, the mntnal 
jealousies and diatroat of the nations of Eu- 
rope precipitated a war in whibh the inter- 
^ rata of all the nations of the world are in- 
volved. Those of ua who tMwfc that our 
race is progressing toward better condi- 
tions can not but believe that there will 
grow out of this war some better method of 
settling differences between nations. The 
duel as a means of settling private quarrds 
has long since disappeared in England and 
America. It must surely cease as a means 
of settling quarrds between nations. It 
seems certain that the time will come when 
the world will look back to these years as a 
time of madness like the madness that drove 
men to the crusades of the middle ages. 

With all the loss and waste and dreadful 
jg suffering of these years the nations of the 
world are learning some lessons which 
would not have been learned in times of 
peace. Bussia has solved her liquor prob- 
lem for the time being. Germany enforces 
a demoeratic equality in the distribution of 
food which is beyond the wildest dream of 
the socialists. Bread is distributed by 
cards and the wealthiest citisen can get no 
more than the day laborer. England has 
solved the problem of the unemployed— 
there is no longer a ‘‘submerged tenth” for 
whom conditions are utterly hopeless. 0ns 
of my friends who has been in London with 

lAa addnss delivaMd at tha dadleattoa o£ the 
-*—«*■* laberatoiy oi tha CUvaialty of OHahesis, 
Jaauaiy M, 1917. 
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hifl family reports that hia vife was com* 
miseratin; her charwoman on the snfleiv 
ing of the war, when the latter replied: 
"It’s not so bad — a pnn’ a week and the 
man away from home — it’s too good to 
last.” 

In America, too, we are learning some 
lessons — among others that onr indnstrial 
independence, at least in the matter of dyes 
for onr textiles, is of some importance. 

If we try to find a single word which ez- 
preasea that for which aU of the warring 
nations are striving it is efficiency. It 
seems very dreadful that the desire to 
slaughter our fellow men should be the in- 
centive, and if we did not believe that the 
lessons learned under the stress of war will 
remain during the long years of peace that 
are to follow, we might well wish for the 
good old times before scientific efiSciency 
was thought of. But whether we will or 
not a new sort of efficiency has come to 
stay and it is worth onr while, here in 
America, to grasp its meaning and to look 
for the fonndation on which it has been 
built. 

1 see with the eyes of a chemist, of course, 
and shall draw my illustrations from the 
science which I know best, but much that 1 
have to say applies to other sciences as well. 

A little less than one hundred years ago, 
shortly after Europe had settled down 
from the tumult of the Napoleonic wars a 
young Qerman doctor of philosophy, not 
yet out of his teens, went to Paris to study 
chemistry and succeeded in gaining admis- 
sion to the private laboratory of Gay Lus- 
sae. Liebig was a bom chemist, if ever 
there was one, and had worked with things 
chemical from early boyhood. But even 
Liebig needed the inspiration of contact 
with one of the master chemists of his time, 
and this Qay Lussao gave him. After a few 
months he returned to Giessen and there in 
a laboratdry which was new of its kind in 
nniversitj^ life he gathered about him an 


enthuaiaatio group of young men who eame 
to him for the study of ehemiatry. The lab- 
oratory was very omde and primitive in 
compariaon with the palaces of aoieuse 
which we build to-day, but out of that lab- 
oratory went influences which have spread 
over the whole world — Liebig’s idea of a 
laboratory was not that it is chiefly a plaoe 
for teaching what is already known, but 
rather that it is a workshop where teacher 
and pupil are striving together to learn 
something new from the great book of na- 
ture. Very soon many similar laboratories 
sprang up and within a few years Germany 
became the country to which young men re- 
sorted from all over the world for the study 
of chemistry. 

A. W. HoLnann, one of the talented 
young men of the Giessen group, was called 
to London by Prince Albert in 1845. There 
he taught in the college of chemistry. He 
employed as an honorary assistant, some 
years later, a young man by the name of 
William H. Perkin. Young Perkin became 
so interested in the subject that he was not 
content merely to work with Hofmann dur- 
ing the day, but he fitted up a private lab- 
oratory at home where he could work at 
night. Here he tried to do some e]qMri- 
ments in the hope of obtaining a synthesiB 
of quinine. His first experiments gave an 
unattractive reddish brown precipitate of 
the sort that most chemists would pass by 
as hopeless. He became interested, how- 
ever, and tried similar experiments with a 
simpler substance, aniline. The product 
was at first still more unpromising, but on 
further examination he found that it con- 
tained a beautiful purple coloring-matter 
which was capable of dyeing silk and other 
textiles. It was in fact the substance we 
now know as the ”Mauve dye.” Perkin, 
then a lad of only eighteen years, con- 
ceived the daring idea that this color mi^t 
be put to practical use. Fortunately his 
father had faith enough in his ability to 
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forniah him with the neceuary flnanoial 
aadstanoe. It was a new thing under the 
son and it in fascinating to read of the diffl- 
oolties met and overcome in developing the 
industry of the coal-tar dyes. The bensene 
which is now separated from coal-tar to the 
amount of thousands of tons annually was 
not to be had as a definite product and it 
was necessary to invent the m ac hine ry and 
apparatus for carrying out on a large scale 
operations which, hitherto, had been tried 
only in test-tubes. Even when the new dye 
ha^ been made, the dyers, who were accus- 
tomed only to vegetable dyes, could uot use 
the product and Perkin had to go into their 
dyehouses and teach them how to handle 
the material. All of these difficulties were 
finally overcome and a successful founda- 
tion was laid for a great industry, which in 
less than a generation revolutionized the 
artistic beauty of our wearing apparel. 

A few years later two German chemists 
solved the riddle of the structure of aliza- 
rin, the coloring matter of madder root, 
and showed that the dye could be made 
from the anthracene of coal tar. They did 
not, however, put the production of the ma- 
terial on a commercial basis and here, 
again, it was 'William H. Perkin who 
worked out the economic details of manu- 
facture in his factory. 

With such a beginning it would have 
seemed that England must be the leader in 
the manufacture of artificial dyes, but long 
before the end of the nineteenth century 
Great Britain had lost all her initial ad- 
vantage and Germany was preeminent in 
the production of synthetic colors. 

‘When we look for the reason for this sur- 
prising result we find it almost entirely in 
the laboratories founded on Liebig’s ideal 
— laboratories where students learned the 
chemistry already known, it is true, but 
where, much more than that, and as their 
prime object, teachers and pupils gave 
tiieir energies intensely and incessantly to 


the development of an ever-changing sci- 
ence. Young men trained in such an at- 
mosphere proved to be the very ones who 
could solve the varied problems of an in- 
dustry which is so intimately connected 
with investigations in pure science. In ad- 
dition to the supply of trained chemists fur- 
nished by the universities there grew up a 
most intimate connection between the uni- 
versity laboratories and the faotories where 
dyes were made. An illustration will hdp 
to make this clear. Eeknld, one of the men 
who worked with Liebig in Giessen, pro- 
posed his theory of the structure of benzene 
in 1865. This has become, perhaps, the 
most important single thought guiding the 
work of the color-chemists even to the pres- 
ent day. Baeyer, who had studied with 
Kekuli, took up, in the same srear, some 
work on isatin, an oxidation product of 
indigo. He tells us with what pleasure be 
had spent for a piece of indigo a birthday 
present of two thalers, given him when he 
was thirteen, and wiUi what a feeling of 
reverence he drew in the odor of orthoni- 
trophenol while he was preparing isatin 
from it by the directions which he found in 
an organic chemistry. 

After working upon isatin and other de- 
rivatives of indigo for four years with good 
success Professor Baeyer dropped the sub- 
ject for eight years because his former 
teacher Kekuld published a paper in which 
he announced that he was attempting a 
synthesis of isatin. It was evident that 
Eekuld did not succeed and in 1877 Baeyer 
felt justified in taking up the subject again. 
Three years later he discovered a eynthesis 
of indigo which was of sufficient promise 
for a patent and the Badische AniUn Soda 
Fabrik began at once an attempt to put the 
synthesis on a manufacturing basis. But a 
successful synthesis in the laboratory is 
very different from successful production 
in a factory. The chemists of the factory 
worked over the process from every pos- 
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lible point of view for fifteen yean. The 
varione itepi in the prooeea were greatly 
improved and more than a hundred patenta 
were taken ont, but it wai never poafible to 
convert Baeyer'a eyntheaia into a saeeeeafal 
manufaetore of indigo on a large scale. 
The original material required for that 
eyntheais is the toluene of coal tar and the 
annual production of this suhatance would 
be sniBeient to produce only about one 
fourth of the indigo required in the world. 
Am toluene is used in the manufacture of a 
great variety of other dyes and compounds 
it is evident that any considerable use for 
the manufacture of indigo would cause 
such an increase in price as automatically 
to stop the manufacture. No manufacture 
of indigo could succeed unless the dye were 
made at a price to compete with the agri> 
cultural production in India. 

The factory found its way out of this cul- 
de-tae by means of a discovery made by 
Professor Heumann in the chemical labora* 
tory of the Polytechnip at Zurich, Switser- 
land — a laboratory which has given us 
many brilliant disooveries in chemistry and 
wlii(A is conducted on a high scientific 
plane, not on the theory that it must devote 
its^ to so-called practical problems. By 
oombining Heumann ’s di^very with 
another made by Hoogewerf and van Dorp 
in a laboratory in Holland it became pos- 
sible to manufacture indigo with naphtha- 
lene of coal tar as the starting-point. 
Naphthalene, known to us all in the fa- 
miliar moth balls, is abundant and cheap. 

Even with the aid of these fundamental 
diseoveries from the university laboratories 
the chemists of the factory worked inces- 
santly upon the problem for seven years 
before they felt sufBciently sure of their 
ground to recommend the building of a 
plant for the manufacture on a large scale. 
Two incidents of the development are of 
sufOeient interest to deserve mention. The 
first step in the process is the oxidation of 


naphthalene to jdithalie aeid. The proa- 
eases which had been used before that were^ 
too tedious and expomivc. In the eourse 
of a sys1|ematie examination of all possiblo 
method for cheapening the prooeie a Aemp 
ist accidentally broke a thermometer in a 
mixture of naidithalene and anlfnrio aoid 
which he was heating. The mereurie sul- 
fate which wee formed proved to be the 
needed catalyst to hasten the reaction and 
the detaile of a ancoemful proeen for the 
oxidation were soon devdoped. But, ae ia 
80 often the ease, the ablntion of one prob- 
lem brought ont a second difficulty. 
Strong eulfnric acid ia required for the 
oxidation and thia ia reduced to aolfur di- 
oxide, which it ia necessary to recover and 
convert back into the strong add by oxida- 
tion with air. This led to the transforma- 
tion of the old and wdl-known contact 
process for the manufoetore of snlforio 
aoid into a new and radiodly changed form. 
Incidentally it may be remarked that the 
new contact process soon found its way to 
America and has been used to convert to 
anlfnrie acid the snlfor dioxide obtained as 
the first step in the reduction of sine ores. 
The strong salfurie aeid has been used, in 
turn, in making dynamite. 

Finally, in July, 1897, the preliminary 
work was completed and the Badisehe Ani- 
lin Soda Fabrik was ready to begin the 
conatmetion of the neecasary factories. In 
October, 1900, Dr. Bmnok reported that 
the firm had spmit about eighteen million 
marks or four and a half million dollars 
upon their plant and that the production 
had already attained a proportion which 
corresponded with the natnral produetim^ 
from 100,000 heotaree or nearly 260,00lf 
sores of land. In reply to the anggestion 
that the oompetition might prove disastroue 
to the fannera of India he expressed the 
hope that the land now used for tfaa pro- 
du^on of indigo may he rdeeeed for rals- 





SOISSCS 


6 


lot food itolb, often lorely needed daring 
tbe foiwinee in that eoantry. 

It has Memed worth while to eo n ei d e r 
thJa derdopment of the manafaetnre of 
indigo in detail beoaoae it points out so 
deariy the road which we most tra;Tel in 
America if we are to socceed in the color in- 
dastiy. It is a lesson which American 
manafactnrers are learning, too, and this 
promises well for the fatnre. A manufac* 
torer in Michigan has recently token a 
promising research worker in organic chem- 
istry fnm the Uniyerdty of Michigan to 
hdp him develop the monnfactare of in- 
digo, and another mannfactnrer in Bnfldo 
loflt Sommer called a man from the Univer- 
sity of Illinois at twice the salary he was 
paid there, to organise a research labora- 
tory for the manofactnre of dyes. In each 
case the man seenred his training m the 
research work of a university laboratory. 

At the beginning of the ^war we were 
using dyes in the United StaM to the value 
of about $WfiOO,000 a year. Of Hus 
amount onl5f|M|||^ $8,000,000 worth were 
made in AntilpP' Nearly all the rest came 
frtnn Qenaiu^ Textile industries having 
a product worth hundreds of millions are 
directly dependent on dyes and there is 
foareely a person in this country who has 
not seen in some form the effect of the 
diortage. The dye manufacturers have 
been alive to the dtuation and in another 
year they will be able to famish the quan- 
tity of dyes required, though they will not 
be able to famish as great a variety as were 
fonnerly used. 

We have heard a good deal, in recent 
years, about a scientifle tariff commission. 
The^tion of Congress last summer illus- 
tratJl^e need of such a aAtwmiamftTi- The 
importance of making ouiselvea independr 
sat of other countries had become so evi- 
dent that a bill was introduced providing 
for an ed valorem tax on dyes of 80 per 
cent and a qieoiffo tax of 6 oents per pound. 


The speeiffe tax is to continue for five 
yearn. At the end of that tune it is to be 
decreased one cent a year till it disappears. 
There ia also a provision that if the Ameri- 
can factories do not produce 60 per cent, of 
the value of our home consumption at the 
end of five years the spedfle duties are to 
be completely repealed. While the specific 
duty IS only two thirds of the smonnt which 
had been recommended by the New York 
Section of the Ameriean Chemical Society, 
It might, perhaps, have been oaflleient if it 
were not for another proviaion wbibh woa 
allowed to creep in. Apparently at the in- 
stigation of some large user of ^^es, indigo, 
ahsarm and their derivatives were exelnded 
from the speoific duties. No logical reason, 
whatever, can be given for iwwlnainw. 
It must b4 due either to stupidity or to on 
attempt to favor some special inturests. As 
this class of dyes constitutes 29 per cent, of 
the whole and at least 10 per cent, of the 
other dyes are covered by foreign patents, 
it is evident that the hope that our fae- 
tones will produce 60 per cent, of our dyes 
in nonnal conditions of foregin competi- 
tion is small. 

Still other difflcnltiea beset the industry. 
The manu f acturers of dyes in Qermany 
have very definite arrangements by whi^ 
one dye is made by one firm, another by a 
second, and still another by a third so that 
there is no real competition in the mannfoe- 
tnre of staple products. Such combina- 
tions are fostered rather than hindered by 
the German government, bat stmilar com- 
binations in this country are forbidden by 
the Sherman law. The way out of this 
difficulty seems to be in the first place a 
census of dyes showing what dyes are used 
and the quantities of eodu Booh a eeusus 
has already been prepared by the expert of 
the Department of Commerce and Labor. 
If we can combine wjth this, m accordoBM 
with a suggestion of Dr. Herty, the editor 
of onr Journal of Indmtrtal and Engines- 
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mo CXmiatry, a frank statement by mann* 
faetorem, of the dyes which they intend to 
make, we may And a solution of this prob> 
lem wbidi is in accord with the demooratio 
equality of opportunity which the Sherman 
law is designed to conserve. 

The greatest fear of the manufacturers is 
that after the war they may be subjected to 
an unfair competition designed to destroy 
the new industry. The following story was 
told during a discussion of the dyestuff sit- 
uation which was held in New York in Sep- 
tember. Mr. Dow, of Midland, Michigan, 
discovered a good many years ago that the 
salt brines of Michigan contain enough bro- 
mine so that the element can be economically 
produced, and in the course of a few years 
he developed the manufacture to such a 
point that he shipped some bromine to Ger- 
many. Not long after a Oerman appeared 
at his works in Midland and said to him: 
"I have conduaive evidence that you have 
been selling your bromine m Germany. 
Didn’t you know that you can’t do thatt” 
Mr. Dow replied that he knew of no law 
against it. The German said ’’Well yon 
can not If yon do, we will sell two pounds 
of bromine m America for every pound you 
sell in Germany." Mr Dow paid no at- 
tention to the threat but went on with the 
production of bromine. Some months later 
when he was in Texas on business he re- 
ceived a telegram "Bromine is selling at 15 
oents." A normal price is 75 cents. Mr. 
Dow closed his story at this point. The rep- 
resentative of the German Eali-Indnstrie, 
who was present, got up and asked him: 
"Well, wasn’t it satisfactorly adjusted t" 
But he made no reply. I am fortunate 
enough to have heard the rest of the story 
— ^whieh is known to a good many outsiders, 
so I am betraying no confidence in telling 
you. Mr. Dow stopped selling bromine in 
America uid mnt his whole product to Ger- 
many .j3t was not long before the German 
manujfatarers were ready to come to 


terms. Before the war Germany was mam 
ufacturing three fourths of ^ eool-tar 
dyes used in the world and we may be sure 
tl^t she will not easily relinquish her poa- 
tion of preeminence in this field. Her 
manufaetnren will surely attempt to de- 
stroy our manufacture of dyes by the same 
methods which were used to stop the manu- 
facture of bromine — by the so-called 
"dumping" of materials here at prices be- 
low the cost of production. Laws have 
been passed by Congress imposmg severe 
penalties for such practises, but some of our 
manufacturers are very sceptical as to their 
efflcieney. We are not in as favorable a 
position to compete in the making of dyes as 
Mr. Dow was for the production of bromine. 

I think it IS clear from what has been 
said that the manufacture of dyes rests at 
its foundation upon the research work done 
in the chemical laboratories of tiie German 
universities and that we may trace it back 
very directly to the days when Icebig re- 
turned from France with the inspiration 
which came from Gay Lussao, and founded 
the laboratory in Giessen. One of the most 
important factors in the dreadful eflBeiency 
of Germany during the last three years 
may be traced back to the same source. Mot 
a few of our leadmg men have emphasiaed 
the advantage of developing the dyestuff 
industry in America because the men 
trained m this mdustry will be most com- 
petent to handle the manufacture of ex- 
plosives in case of war. Personally I have 
a strong hope that at the close of the war 
the world be organised on the basis of 
justice instead of force, but for the present 
we can not ignore such arguments. 

I wish to congratulate you on the com- 
pletion of this laboratory at a most oppor- 
tune time. We are in the midst of a very 
rapid development of our chemical indus- 
tries. New bnes of manufacture are being 
established and old lines are being rapidly 
developed. Manufacturers reakse as they 
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hftT6 never done befdre how much ohemii* 
try oan contribute to their lucoeBa. 

At the risk of seeming personal I 'will 
give a few illustrations of how ehemieal re* 
aeareh in a single laboratory has demon- 
strated its •‘value under American oondi- 
tions. 

A young wian grad'uated from the eo'urse 
in chemical engineering at the University 
of Illinois in 1910. Boon after he was em- 
ployed by a manufacturer of cement in the 
state of Washington. Something had gone 
wrong in the factory and hundreds of bar- 
rels of cement were rejected because the 
material did not meet the specifleations. 
The young graduate, trained in methods of 
research, soon found the cause of the dif9- 
culty and corrected it and the firm has con- 
tinued in the successful manufacture ever 
sinoe. 

In 1907 a graduate of Worcester Poly- 
technic Institute who had spent one year at 
the Massachusetts Institute of Technology 
came to Illinois as a research assistant. He 
completed his work for the degree of PhJ>. 
three years later and^was continued as an 
instructor and later became assistant pro- 
fessor in charge of the division of organic 
chemistry. In 1916 one of the oldest of the 
firms manufacturing dyes in America 
searched the country over to find a man to 
organise their research laboratory. They 
selected this man, not because of any ex- 
perience which he had had in industrial 
work, but because of his record as a re- 
Aarch worker in pure organic chemistry 
because of his ability to apply the prin- 
ciples of physical chemistry to this field. 

Another young man, a g^nate of Ober- 
lin College and trained in research by Ed- 
gar F. Smith, of the University of Pennsyl- 
vania, came to Illinois in a subordinate 
position in 1907. Daring the eight or nine 
years following he became one of the lead- 
ing workers in this country in researches 
upon the rare earths, and he was gradually 


advanced to the position of professor of in- 
(ffganic ehemistry. Two or three years ago 
he was asked by a firm m Chicago to assist 
them in the details of an important applica- 
tion of tungsten to an industrial use. He 
solv^ the problem and the result proved to 
be of large commercial value. Last year he 
was asked by the firm to organise a researefit 
laboratory to study the application of rare 
metals to industrial uses. 

Another chemist who graduated at Illi- 
nois and afterwards took his degree of 
Ph.D. at Wisconsin is now state food com- 
missioner of Illinois. There is not a man, 
woman or child in the state of Hlinois who 
is not directly or indirectly dependent on 
this chemist for the maintenance of proper 
standards for the food which he eats. 

Many similar illustrations of the impor- 
tance of trained chemists might be gi'ven by 
any large university in America. 

Such a laboratory as this has three im- 
portant functiona to perform. It must 
give an dementary knowledge of chemistry 
to many students who will not become^ 
chemists, but who yet riiould study the 
subject because chemistry touches the life 
of every one at many points. But this 
part of the worir will be very poorly done 
if it merely imparts a set of so^salled prate- 
tkal facts about every day life. Such 
facts will be quickly forgotten, but chem- 
istry, better than atoost any other aoience, 
famishes a basis for clear scientific think- 
ing and for students to acquire the habit 
of reasoning from one point to another in 
such a maimer as to connect and combine 
their knowledge into a coherent, logical 
system. The discipline acquired in thia 
way is of greater value than any set o^ 
faMs that may be learned. 

In the second place the laboratory Wfll 
train a few men who 'wfil find their way 
into chemistry as a profession — it may bo 
into some of the industries to which I haso 
referred, or to become teachers, or to woab 
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in oar •xperimeot oto t i o M orer the im- 
portant aiipttBathnu of ehemiatiy to agrl- 
onltaze. 

The third and moat iii]|>ortant fonotioa 
of the kbmtoiy is the oontrlmtion wUoh 
it wwtWa to the gronfrth of oar acitfute. 
Here in OUahoma yoa have many prob- 
Imm whioh can be solved “with the aid of 
ohemistry. Bat joat as Germany vnoald 
have failed utterly to reach her highest 
aohievementa if her univermty profeoKra 
had oonfined themselves to BO«alled prao' 
tiosl problems, so this or any other uni- 
versity 'will fail if ita staff does not devote 
a oonsiderable part of its enetgiM to the 
advancement of the science of ohemistry 
quite irrespective of whether industrial ap- 
plicatimis for the resuUe of their researches 
are apparent or not. No chemical labora- 
tory has a right to call itself a university 
laboratory if it loses sight of this, the 
highest of its funotionB. A high-school 
may devote iterif exclusively to teaehing 
and a ooUege may poesibly do the eame, 
though of that there ie eerioos qaestiom 
For the university there can be no qaee- 
tion. Oars is a vital, growing, rapidly 
■Wwgiwff eoienoe and only those who are 
intensely interested in its growth oan prop- 
erly teach and inspire those who are to go 
oat into the world and use for the ad- 
vantage of themadvee and; of the state the 
training they gain in univermty halls. 

WiUiiAic A. Nona 


MILITARY tlEOLOQY 
ICoDiBir warfue is a soienoe, or rather an 
andlostion of many sciences, and therefore 
it oen afford to neglect no aoientiffo field the 
eolthation of idiioh would make for added 
•upariorHy, in however dight degree. The 
ueefolneeB of certain sc i eneee to the oanyiag 
on of wax is obvious or has been mads so by 
the oondijfions of the European contests suoh 
■re sni gsgy and dhemistry; the military ^ 
ylkation of oertain other eoiencea, however. 


is net so apparent and needs to be poinisd 
out from within the sobjeet IteeU: dras It 
is with gesdogy. If the serviee tiwt diis 
soienoe oan rente to the cou n try in time of 
war be clearly estahlisheA then it follows 
that geology will be inoorporated in our plan 
of military defvdopment and be oalled upon 
to do its proper part in fnrdieiring the mili- 
tary effeotlTaiaeae of the nation. 

This is a new rfile for geology, bat a rSIe 
already played and establiahed in the theater 
of 'war in Europe. Military geology ia a 
phase of applied aoienoe that has lerved die 
warring nations abroad; it aaes many dnties 
tiiat it may perform for the United States. 

In the first idaoek geologioal knowledge may 
be employed to advantage by an army in the 
field. ^What a Geologist Oan Do in War,” 
is the tide of a brodinre prepared by B. A. 
F. Penrose^ Jr., for the geologioal oominittee 
of the National Beaeaidi Oounoil and pub- 
lished in April, 1917. This abort eaaay in 
scarcely more than a thouaand words apeoi- 
fice (dearly the varied servioe that a knowl- 
edge of geology oan render, not only to the 
army in camp^ but to the army on the mardi 
and in batdn The importenoe of this ser- 
vioe may be judged by obaerving some of the 
proldema arieiiig in t^ oouise of field opera- 
tions, whioh the gecdogist might appropriately 
be expeoted to aolve. 

The edeotion of oemp-eitee involvea prob- 
lems in drainage and aanitoiy arrangements, 
whiidi become more difficult of solution in 
marehy oountry; in arid regions the poeeibil- 
of disastroua doudbursta deatroying 
osmpa improperiy located demands attention. 
Tienohee and tunnels mutt be plaoed, ae far 
as strmtegio conditions allow, in easily work- 
able and diaineble rook fonnetions; while the 
stability of dopes depends upon the material 
in whioh the exoavations are made. Qrouiid 
for artillery poaitiona ahould be oeketed not 
only from topographle oonoiderations, but 
also in respect to tiie firmneas and elastioHy 
of the nntelying todk, upon uhioh the aoeor- 
acy of fire will in part depend. Theoon^bno- 
ti(m or repair of xoade ia a firaquant milituy 
need, the more important beoauae of tiw neo- 
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•wity for truopOTtiag betry utQkry, for 
irhkli the ordmery road^wd ie inadeqnateu 

Topogmpbie mepe oury a apeoial meaning 
for the trained geologist while geologioal 
nape yield information of ralne in regard to 
the strategic quality of the country of ad* 
▼ance; even without maps the geologist can 
draw inferenoes as to the ease and safety 
with which the country ahead may be trav* 
ened. The vibration afleots of prolonged 
artillery fire in mountainous regions axe 
likely to cause and snowslidee, 

whicb may jncve disastrous if not anticipated 
and guarded against; but vibrations arising 
from the enemy’s fire may be turned to ad- 
vantage through seismographio records, 
showing the point of origin. Lastly, the 
question of an adequate water-supply is ever 
present, and the ordinary souroea may often 
be enlarged or improved upon by the location 
of underground or artesian waters, while In 
deserts the avoidance or chemical improve- 
ment of waters too strongly alkaline becomes 
frequently of paramount importance. 

In these respects, then, an army without 
geological knowledge is at a disadvantage; 
for the problems meulioned are all within the 
eapabilities of the geological engineer and 
some of them must remain unsolved if geol- 
is not at hand. 

the second place, an army empbying 
geologists in its field activities can fac i lita t e 
their effeotivenesa by maintaining a geological 
department at hmne for the accumulation of 
geological data and in particular of geologi- 
oal maps covering all possible regions of mili- 
tary activity. It is no small task to aasamble 
sm^ material in form and quantity suitable 
for use on short notice in any part of the 
world. Such a depa rtm ent, therefore^ 
should be established in advance of field oper- 
ationa. Anew tnps of map recently employed 
by physiographers, which shows by a blook 
diagram both the topographic featnrea and 
the underlying rode s truct u res, would with- 
out question prove of distinct advantage to 
offloers planning a campaign 
cr SBeonting field manoeuters. Jew mape 
of thia kind have ever bean eo nst r u e t ed; 


their prepexatioa iedowand leqniree consid- 
erable ddll and knowledge. It would fall 
within tile province of the home office to 
develop the uaefnlneia oi thia aort of nutp. 
The department also would qpmpriately 
saaemble information on the water xeeonraea 
of regiona of proepeotive oooupation, ao 
that the geologiit in the field might he sup- 
plied with such results of jnevioos geologic 
wor]^ particularly in the enemy’s country, as 
would facilitate hia search for aouioea of 
water-supply. 

A third way in which gedegy can oontrfii- 
ute to the military strength of a country is 
through a study from a military standpoint 
of its mineral reaoutces, the raw materiala of 
war. In the United Statee, our mineral le- 
Bourcea have long been the subject of organ- 
ised inveetigation on the part of the Geolog- 
ical Survey, which has aoenmnlatad detailed 
and accurate information regarding them of 
the highest value at the present time. But 
the investigationB of the Geologioal Survey 
have naturally been confined largely to the 
eoonomio and scientific aspecta of its fidd, and 
while much of its information can be quicUy 
interpreted in terms of military necessity, tiie 
fact remains that thia aocumnlated knowledge^ 
much of it of the deepest military significanosb 
has remained largely nnused by militaiy au- 
thorities, and the United States to-day is un- 
prepared in reepeot to a few mineral prodnots 
eseontial to war, such as nitrogen, potash^ 
winTiganoec, niokd, tin, and platinum. This 
country as a wholes however, is at a xd- 
atively efficient stage of preparednesa in re- 
gard to her mineral industry, not because the 
government has studied and antioipated her 
military needs in this respect^ bnt because re- 
cent economic demands have in most partio* 
nlara been analogone to impending war de- 
mands, and hence the mineral industry un- 
der present economic conditions is Isigdy on 
a militaty footing. But thia does not ob- 
viate the desirability of a further military- 
geologioal atody of our mineral wealth, for 
oonditiona am ever changing and we dionld 
antidpate every eventnality. In the future, 
the military importance of minerals ie hound 
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i. VaartotlM of gnia b«fc Uoptod fov Um lo- 
ooUtf ihonld ohnji bo liod. TIm ogrleoHanil 
oollogoi iad olbor lUte agrieiittiinJ ofcnelio ivUl 
tofom tho luinon of tho oilitooat of thioa m* 
Tittteo tod bow tad wbeto to obtoia tiw lood. 

6. Bmy moaai ihoald be omplojod to eHwfaiote 
W 60 d% by noe of deoa ieod» erop rotatfonei early 
eoltlTatloa above mentioned, and any apeeUl 
meibodi xeUably reeonmendod for particular 
vieede la different loealitiee. 

6. Seed teoting for garmlnatioa can well be 
farther empbaaiBed at this enaargency period. The 
eartenalon eervlee, throagh eooaty ageati, ahonld 
bring thif matter home to eveiy farm. 

7* Seed treatment will largely prevent oertain 
mate and other diaeaaea of cerMla, and, aa a real 
war m ea en re, wa are bonnd to aee that It ia applied 
aa nearly aa poanble on ev er y farm, thu Inereae- 
ing onr eereal production a hondred million bnah- 
ela or more, in one aeaaon. By dMd domonitrop 
tiona the mi^oda can and durald be made plain to 
all oooeemed* 

8. The poaaible ravages Heotian fly, dilnch 
bog, gren bug, atoied grain and mill produeta in- 
aeoti, etc., moat be alao in and the 
progreae of and of ehecking theee inaects 

be eommanieated, so far aa possible, in advanco of 
their lo ca l oeearrenoe 

P« Aa a means of reducing the great loee from 
mat, it is vged that all common barberry bnahee 
(not the Japanese) and gram weeds hwhoring 
eereal mate, be eradicated, and that roat-reiiataat 
eereal varietiM be grown, if otherwiae of good 
qonlity. 

10, It ia a eonaerrative estimate that 20 million 
boahela of wheat and proportlona] qoantitiaa of 
other oereala are aannaUy loot by waste in her* 
waating and thrashing. This waste can and 
and should be^ In large meaaore, easily avoided. 
A man and team are known to have cleared #27 
to #02 a day from cleaning np after thraihera, 
and, in another instance, last year In Kansas, #500 
was gained by a man, with a team and fanning 
mill, cleaning np after Onwhlng machine set- 
tiogi. In three vreeks' time. 

11. In the wes te rn and sonthweatem plalna, 
grain aorghoma abonld be vrldely planted. In tbe 
northerm plains, in tho drier distrleta, flax and, 
vnder entain eonditiona, proao or Bnaaian millet, 
may be need to a similar advantage. 

It. ffaltable eatch crops (each ae eowpaaa, e^ 
beans, s oighns m, miUet, flax and bnoki^eat} 
riMKdd be grown an an landi on wbi^ staple erope 
aan not bo ate fled at tin proper time or on iHtioh 
thsy have boon deotroyed. 


U. Tho in ar e ae a d wsa of eon, liee^ fraint oer> 
gbwm s, proeOk'' barley, ryey beaaa, eotteosaed meal 
and peanvt meal aa snbsttiiitea for, or ta eonlvm* 
tion with, wheat for human food la strong moar* 
mendod. Information on ihb matter ean be ob* 
tabled throagh the state agrlenttoral obOegea and 
the United Btatei Department of Agricoltiim. 

oxoAirxiATioir of thb uroniBUXHO 
COUNCU. 

Ov Juno 27 was held the flnt of the 

Engineering OonnoiL This body ia a depart^ 
ment of the United Engineeiring Society and 
has recently come into being aa a medinm of 
cooperation between the four national engi- 
neering Bocietiee. The function of the council 
may perhaps best be described by the following 
extract from the by-laws of tiie United Engi- 
neering Society: 

The eoaneil may apeak authoritatively for all 
member aoeietiee on all pnbllo qoeetiona of a com- 
mon Intereet or eoneem to cngineeTa. 

The council ia composed of twenty-four 
memben, five being appointed by each of the 
four founder aoeietiee and four by the United 
Engineering Society. Its present member- 
ship follows: 

Amerletm Socuiy of CvAl JVnpwieefs.— J. P. Stav- 

ons (Ghai. Warren Hunt), George F. Swain, F. 

H. Newell, Alex. 0. Hnmihreys, F. D. Oalloway. 
Asisrioaii ZntUtuto of JCiniap ffagiaesrSd—P. N. 

Moore, S. J. Jeudngs, B, B. Lawrence, J. Parke 

Ohanaing, Edwin Ludlow. 

Ameriean Society of McckaModl Aipbiesra^L N. 

Hcfllis, Ghae. Whiting Baker, John H. Barr, A. 

K. Greene, Jr., D, 8. Jacobus. 

Ammotm of MlectriotU ffapfoasre^H. 

W. Buck, E. W. Bi^ N. A. Oarle, P. Junkera- 

feld, 0. B. Skinner. 

United Sngineering fiooietyd— OUmens HendMl, B. 

B. Thayer, L B. Moultrop, Oatvert Townhy. 

At the oiganixation meetiug held In the 
rooms of the Society of Mechaniflal 

Engineers at 9.80 iradeik P.U., on the twenty- 
seventh instant, the following oflioen were 
eleoted: 

President: L N. EbDis. 

Ttce-premdents: H. W. Bosk, George F. Bwabk 

Beoreioiry: Oalwt Tewalsy. ^ 

rJPsrfmfirir Committeo: The four ottesn wamsfl, 
^ J. Parke Qmulag and D. & Jaertma. 
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The eooaell dtwwieefl at lengih mgre end 
meene by whidi fhe founder noietfea tbroagih 
the eeunoil may be of nee to tite netiaiL The 
unenlmoue dedre to help the xoremment in 
the peoaeontion of thie war reaulted in a readu' 
tion inatraoting the eaeontiTe oommittee to 
ooopente with the goTemment in pioouring 
the aerrioea of engineen, alao ihe appointment 
of a committee ofLtbiee cona i ati n g of ICeaara. 
H. W. Book, JL £ Oreeoe, Jr., and Edmund 
B. Eiiby, to oonaider the beat meana of utilia- 
ing the inveotiTe abili'^ of memben of the 
foundera aooietieo. 

The seoratazy waa inatmoted to infonn all 
government bnreaua that might be interested 
in the organisation of the Engineering Oonn- 
oil and its desire to be of assistance. 


SCIENTIFIC NOTES AND NEWS 

Tbb IndflK to Volume XLV. of Souhoe is 
pd>liahed with the present iasna It is sent 
to librariee and to those who have requested 
that copies of the index be sent regularly. It 
win be sent to any subsozibw <m amilioation. 

Tbb degree of D.So. has been conferred by 
Williama OoUege on Bobcrt Grant Aiken, ’87, 
since 1696 aabmnomer at the Lidk Obe^a* 
tory. 

At its ninety-sisth annual commencement 
the George Washington Univemity conferred 
its doctorate of science on George Perkins 
Merrill, of the U. 8. National Muaenm; (m 
Elmer Ernest Southard, of the Harvard Med* 
leal School; on Arthur Powell DsTis, of the 
Heelamation Servioeb and on Frederick Fuller 
Buaael, major, Medical Oorps, U. S. Army. 

Thb University .of Arkansas has conferred 
its doctorate of laws on the governor of the 
states Oharles H. Brough, who before his eleo* 
tion waa professor of eoono m ics and sodolcgy 
in the university. 

Sat Darm Pbadt, director of the Eew 
Botanioal Gardens, has been el ected president 
of the Linnean Society. 

AuBgD H. Baooxt, formerly in charge of 
fhe Biriaion of Mineral Baaouroee of 

the U. S. Geological Survey, has been ap< 
ptdntad a captgin in the Engineer Officers 


Beaerve Ooipa and ordered to report for train* 
ing. During Mr. Brooha*a abaenoe on mill* 
tasy duty, Mr. George 0. Martin will be 
geologist, acting In charge of Alaskan work. 

Wn lenm from Natun that Mr. J. Bams- 
bottom, of the department of botany, Britiah 
Museum, has been appointed protosoologiat to 
the medical staff at Salonika. The trustees 
of the muaenm have accepted Mias Lotiain 
Smltii’s offer to act as te mp orary assistant in 
charge of the fungi during Mr. Bimsbottom’e 
absence, 

Mias Amt Walkbb, MA., Smith College^ 
has been appointed reaearch aaaistant in the 
chemistry of foods, Massachusetts Institate of' 
Tedmology, under the Ellen H. Bichaids 
Fund, for the year 1917-1918. The work 
will be oairied on under tbs direction of Pro- 
fessor A. G. Woodman, and it is proposed to 
study chemical changes, with special refer- 
ence to fhe nitrogen compounds, which teke 
place when fldi deoompoeee before after 
heating at rdatively high temperatures. This 
question is of particular interest in the sar- 
dine industry. 

Sm EainsT Shaoxlbton has now returned 
to England, after lecturing in Australia and 
America. He has received a commission in 
the army. 

PaonssoB Joseph S. Ana, of the Johns 
Hopkins University, who was sent to France 
early in April under the euqiioes of the Coun- 
cil of Kational Defense^ has returned to Balti- 
moie. Professor Ames will report on the de- 
velopment of aeronautics. 

Db. H. D. Dixm, who was appointed last 
March, with Dr. Alexis Carrel, to have charge 
of the military hospital which is being oon- 
strocted and equipped by the Bodkefeller 
Foundation on the grounds of the Bookefeller 
Institute of Medical Beeearch, has returned 
to New York Dr. Dalda went over to France 
in April to coneult with Dr. Carrel, with whom 
he worked during 1916 and 1916 os a bacter* 
iologiet. 

Tax Linnean Society, London, has pre* 
sented the Linnean gold medal to Mr. H. P. 
Goivy for bit eervicee to biology, and the 
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Onsp medal to Dr H J Hilhard^ of the Uni 
yemty of Sydney 

Dn J M Coulter, head of the department 
of botany University of Chicago, delivered the 
annual Phi Kappa Phi address at the Kansas 
State Agricultural GoUoge on May 15 The 
subject of Dr Coulter’s address was “ Science 
and the public semce” 

Dr haAiiK Waldo, of Cambridge, formerly 
professor in the U S Signal Service, has vol 
unteered a series of eighteen lectures on 
meteorology to the men at the Squantum avia 
tion camp of the MaasachusettB Institute of 
Technology 

PnoFFbsoR n H Bartlett, of the Univer 
Bity of Michigan, has given, during the week of 
May 21 20, a senes of five lectures, under the 
auspices of the department of plant breeding, 
of Cornell University The topics of the lec 
turee follow 

Elementary and collective species in nature 

Evidences of mutation in plants and animals 

The behanor of mutations and elementary spe 
cies in inhentanee 

The entiea of the mutation theory 

The most recent investigations of vanation and 
heredity in (Enothera 

M Emil Boutboux, professor of philosophy 
at Pans, has been appointed Herbert Spencer 
lecturer at the Umversily of Oxford for the 
present year A Romanes lecturer at the uni 
veraity has not been appointed, the income hav 
ing been transferred to the emeigeucy relief 
fund of the university 

Mr Stephen Paget is preparing a biograpl^ 
of the late Sir Victor Ilorsley, the distm 
guished English surgeon 

Dr Blrt H Bailey, since 1900 professor of 
soology at Coe College died on June 22, aged 
forty two years 

Dh Joseph Weiestein, an instructor in 
chemistry at Columbia University, died re- 
cently in the laboratory of the university He 
was fifty five years old an analytical diezmst 
and was graduated from the College of Physi 
Clans and Surgeons, Columbia University 

Sir Willum D Nivrk, F R S , formerly di 
rector of studies at the Royal Naval College, 


Greenwich, died on May 29, at the age of sev- 
enty five yean^ 

Db William Henry Bbbant, F B S , fellow 
of St John’s College and lecturer on mathe- 
matics, died on June 2, in his eighty ninth 
year 

The ftnniiiil meeting of the Society for the 
Promotion of Engineeniig Education will 
be held in Washington, D 0 , on July 6 and 
7 in connection with the educational com- 
mittee of the adyisory commission of the 
Council of National Defense, instead of in the 
northwest as formerly planned The topic 
which will be discussed at this meeting is 
'The relation of tbo engineenng school to 
the national government during the present 
emergency” F L Bishop is secretary of the 
society 

Captain Robert A Bartlett, on June 80 , 
telegraphed to the American Museum of Nat^ 
ural History from St Johns, Newfoundland, 
that he had taken oommand of the steam 
sealer Nepiune at that port, and that early on 
July 1 he would steam for Sydney, 0 B The 
eight tons of supplies shipped from New York 
for the Crocker Land party are at Sydney and 
will there be stowed on the Neptune Captain 
Bartlett expects to leave Sydney on either the 
third or fourth of July for Etah, Greenland, 
where the Crocker Land Expedition is now 
quartered Coincident with the leaving of the 
Neptune, a special display devoted to the 
Crocker Land Expedition has been installed 
on the first floor of the American Museum of 
Natural History The location of the expedi- 
tion, as well as the probable course of its re 
turn is indicated on a globe This exhibition 
also indudes pictures of the vessela which have 
been sent to the rescue of the party — the Nep 
tune being the third There is also on view a 
canoe of skin, the kyak, in which Dr Ham 
son J Hunt, a member of the party, who ar- 
rived a few days ago, made part of his perilous 
journey from the base at Greenland to mvilua- 
tion 

The government of the Union of South 
Africa has appointed an advisory board to deal 
with the development of the natural resources 
of the country A special scientific and tech- 
nical committee has been appointed to carry 
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out identiflo inTeitigatiozu. This committee 
ooQsists of Mr. J, Burtt-Davy (botany and 
agriaulture)^ Mir. L. Colquhoun (chemistiy) ; 
Professor Young (geology); Professor Orr 
(mechanical engineering) ; Mr. Bernard Price 
(electrical engineering) ; Professor Beattie 
(physi(»); Dr. Oaldecott (metallurgy); Pro- 
fessor von der Biet (chemistry); Professor 
Malherbe (chemistry) ; Dr. L. Peringucy 
(president of the Boyal Society of South 
Africa). The first step taken by the new com* 
mittee has been to arrange for the preparation 
of fifty-two reports by leading experts, dealing 
with the available raw materials of South 
Africa suitable for manufacture or export. It 
is intended that these reports shall be pub- 
lished for the guidance of intending manufac- 
turers and other business men. 

Arrakqeucnts have recently been completed 
for the establishment of a new department of 
technical optics in connection with the Im- 
perial Oollege of Science and Technology at 
South Kensington. According to a statement 
in the London Times, the new department is 
under the management of a Technical Optica 
Gommittoo^ of which Mr. Arthur H. D. Acland 
is chairman, and which at present consists of 
18 members representing the Admiralty, the 
Army Oouncil, the Ministry of Munitions, the 
Boyal Society, ihe National Physical Labora- 
tory, employers in the optical trades, glass 
manufacturers and the Imperial College; while 
two further members have yet to be elected 
representative of glass workers and metal 
woricera. Mr. Frederic J. Cheshire has been 
appointed head of the new department at the 
Imperial College for a period of five years, with 
the title of director of technical optics and pro- 
fessor of technical optics at the Imperial Col- 
lege, Mr. Cheshire has been associated with 
optical instruments for many years at the 
Patent Office, and, since the formation of the 
Ministry of Munitions, has been deputy di- 
rector-general of the ministry and technical 
director of the optical department He is 
president of the Optical Society. It is antici- 
pated that the organisation of departments will 
be rapidly completed, and that training will 
begin ait an early date. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

Plans for medical work at the University 
of Chicago, for which a fund of $6,600,000 has 
been raised, oontemplate two medical schools 
and provision for research. One medical 
school on essentially the same basis as that 
of the Johns Hopkins University is to provide 
training for candidates for the degree of MJ). 
The other school, in connection with the Pres- 
byterian Hospital, is intended for the benefit 
of those in actual practise. It may be esti- 
mated that the entire amount of money in- 
volved, including all the corporations which 
unite for this work, will reach approximately 
$16,000,000. 

Mn. Levi Barbour, of Detroit, has given 
$150,000 to the University of Michigan, one 
hundred thousand dollars of which is to be 
used for a residence hall for women and fifty 
thousand for scholarships for women from 
oriental countries. 

As the result of recent gifts, Lawronce Col- 
lege, Appleton, Wis, IS erecting a dormitory 
for women to cost $126,000 and a chapd to 
cost $120,000. 

Dr. Jesse More Greenman, associate pro- 
fessor in the Henry Shaw School of Botany 
of Washington University and curator of the 
herbarium of the Missouri Botanical Garden 
has been promoted to a professorship of 
botany m Washington University. 

At the recent commencement of Syracuse 
University, Dr. Louis M. Hiokemell was pro- 
moted from an instructorahip to be assistant 
professor of zoology. Mr. Harry 8. Fixer, 
B.Sc., won a teaching fdlowahip in xoology 
for the coming year. 

Dr. a. E. Shipley, master of Christ’s Col- 
lege, Cambridge, and reader in xoology in the 
university, has been elected vice-chancellor for 
the next academical year. 


DISCUSSION AND CORRESPONDENCE 

AN INSTITUTE FOR THE HISTORY OP SCIENCE 
AND CIVILIZATION 

To THE Editor or Soienoe: Dr. Sarton’s 
plan for an Inatituie for ihe Iliatory of Bcir 
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enct and Otmluahon u one of the most impoi- 
tsnt and fruitful suggestionB that have been 
made for the advanoemmt of knowledge It 
It to be hoped that the realixation of his idea 
might oome toon and not have to wait until 
that rather indefinite tune— "after the war” 
As Dr Barton very properly points out, it 
would be particularly important and fitting if 
thiB institute would be founded in thit ooun 
try cU fh%$ t%m$ That the TJmted Stateti ainoe 
he wrote his communicatioiii has entered the 
war diould make no difFerencei We are^ as I 
understand it fighting for internationalism 
and the founding of the institute now wonld 
emphasise the international spirit of Amen 
oan science. 

What most particularly interests me in Dr 
Barton’s plan la the place he gives to BibLog 
raphy Some readers of Soibnob will perhaps 
remember a couple of eommuni cations that the 
present wnter sent to this journal now many 
years ago on the subject of a proposition for 
on iMiitute for B%hl%ograph%cal Seaearch 
The two ideas should be combined A third 
idea might perhaps be added to this combma 
tion, namely the plan for a lending library for 
libranes consisting of large and expensive 
worics, chiefly penodicols, transactions and col 
lections, just the kind of publications that the 
Institute would need for the proper carrying 
on of its researchea, that the ooUoctions of such 
a Lbrary would have to be made available to 
students all over the country should make no 
difference, it would emphasize the national 
character of the Institute 

Now, as to Bibliography, one of the first 
duties of the Institute would be to prepare an 
adequate and as far aa possiUe, complete bib 
liography of the history of smenceL The " List 
of Books on the History of Science^” with its 
Supplement and its compamon " last of Books 
on tiie History of Industry,” published by The 
John Orerar Library, is merely a bringing to 
gather of the material, and only part of the 
mateml, for such a bibliography Further 
mor^ bddiQgraphioal research must be one of 
the principal methods of study in the insti 
tote There should be a separate^ Q»eoially or- 
ganized^ division for Bibliography, the func 


tK>n of whidi diould be not only to oeny on 
bibliograpbioal research and publioatioiit but 
to give those who oome to the institute whet 
they do not seem to get in Amenoan i^uvem- 
tiee, a much needed training in the tedbmque 
of bibbograiducal oompuletion and recording 
It 18 not uncommon to find otherwise wiall 
equipped scholars totally incapable, apparently, 
of making bibliographical references in a con 
Bistent and systematic way, though thorou^ly 
familiar with the bibbography of their subject! 
and its byways. Those who are interested in a 
few examples will find them in an article by 
the present writer in volume 7 of the Papers 
of the Bibhograiducal Society of Amenca, en 
titled ‘ Efficiency and Bibliographical Be- 
search ” 

Akbbl Q S Josbpobon 

Thb John Obztub luBHAaT 

POPULAR NAMES OF PLANTS 

To THE Editob or SciBNcix My attention 
was recently called to an article in your issue 
of February 2 concerning popular names of 
North American plants I especially noted 
the following sentence 

It Is clear, however, that pupils in the pubho 
schools, as weU as many of thmr teachers, do not 
take any interest m or remember the Latu 
of plants This being so, it is highly desirable that 
every speeies of plant inhabiting the United States 
snd Canada should have on English name It is 
further desirable that the name should not be a 
local one 

Several years ago when acting as editor in 
chief of The Nature Study Bev%euf, I took 
interest in this question of poxnilar names of 
plants and discussed it with many competent 
teachers of nature study I was forced to the 
conclusion that in a large number of cases it 
18 possible and highly desirable that we should 
make the English out of the genmo names 
It IB my observation that children learn these 
names quite as easily as they do English 
names with which they ore not already 
familiar It is nonsense to claim that chil- 
dren oan not leam scientifio names, for 
example^ ohrysanthanum and hippopotamus 
As examples of famibtr plants which are vtary 
generally known by their scientifio names or 
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by modifiofttiont thereof » I cite the fol- 
lowing lift: ooemoe, oentaureo, aeier, alyutnn, 
egeratum, dahlia, ooxma, petunia, portuloca, 
primuja (primroee), Balvia, verbena, einnia, 
impatiens, rosa (rose), gaillardia, heliotropinm 
(h^otrope), lobelia, lilium (lily), magnolia, 
hyaointhua, ohiysanihemum, anemone, oxalis, 
wistaria, olematia, iris, epirea, psonia 
(peony), fonythia, phlox, gladiolus, begonia, 
aq;»aragUB, arbutus, ooreopais, amilax, trilliuzn, 
viola (violet), geranium, fudisia, tulipa 
(tulip), oatalpa. 

The suggestion that a species of ErechtUeM 
be called white fireweed and one of EpUohium 
be purple fireweed shows the absurdity of try- 
ing to standardize local names, for there are 
white species of EpQohium. I am sure that 
it is easier for school children to learn this 
scientific name qualified by white or purple. 

There are some interesting popular con* 
fusions of scientific terms, s. g,, ayringa is a 
popular name but unfortunately has become 
attached to mock orange (Philadelphtis) in- 
stead of correctly to lilac, which as an Eng- 
lish name has been applied to various kinds 
of shrubs. 

M. A. Bigelow 


QUOTATIONS 

TSCHmCAL COLLEGE GRADUATES ZN 
WAS TIUB 

One of tho first effects of the entry of 
America into the war has been the volunteer- 
ing of the graduating classes, nearly en masse, 
throughout the country, into national defense 
service, with a considerable number of enlist- 
ments also in junior classes. This dedication 
of our trained youth for the maintenance of 
justice against brute-strength aggression is an 
admirable thing, and no one who Ixfiievos in 
the ideals of young men will oppose it. It is 
important to remember, however, that in- 
judldouB dedication to tiie world’s good may 
actually do the world harm, and wdl-intended 
action may by over-haste defeat its own 
purpose. 

War is a vast oountzy-wide engineering 
enterprise. Theoretically speaking, an all- 
wise and powerful board of experts should de- 


termine where eadi man and woman should 
be posted in the great war chain of fighters, 
for it is obvious that all specially trained 
men, and particularly all technically trained 
men, should keep at the posts where their 
training is needed. It was an inevitable mis- 
take made by our allies at on earlier stage in 
the war whidi led many young physicians, 
engineers, mechanics and valuable specialists 
to rush as volunteers for the front. It may 
overtax human intelligence to decide whether 
any particular man of military age is more 
needed at the front or at the rear. Mistakes 
must occur, and many of them; but the tech- 
nically trained men should be kept at their 
profession unless there happens to be a super- 
fluity of them. So long as there are earnest- 
ness and determination to server they also 
serve who only stand and wait. The junior 
men in colleges, and particularly in tedmioal 
or medical coUeges, will probably serve their 
country better by working hard at their educa- 
tional preparation than by abandoning their 
college work before their training is com- 
pleted. In general, however, every day’s work 
done in any sort of productive employment 
contributes to the war and therefore hastens 
the end of the war. To do any useful thing 
hard is to fight for the Allies . — The Slecirical 
World. 

D15COVBSXB8 AND INVENTIONS 

Tns fact can scarcely be reiterated too 
quently that the government should extend 
patronage to sciontific investigations and me- • 
chanical inventions. Such a step ia neces- 
sary to promote the arts and indnstries as 
well as to safeguard the nation in war. The 
United States can no longer proceed on a 
policy of bungling and neglect. Even the 
Naval Consulting Board is inadequate to the 
needs of tho present emergency. The ability 
of its individual members is high, but the 
number of problems to which the board can 
give its attention is limited by the restricted 
mombarship. 

The problems taken up by these most com- 
petent experts are undoubtedly the most 
urgent, but even on these particular problems 
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the country is not reoeivinff the bffliefit of all 
of the ideas worth oonsiderinff. Independent 
inventors are reluctant to contribute the fruits 
of their efforts through a board whose mem- 
bers are identified with large industrial con- 
cerns. Unfortunately the sad story of the in- 
ventor who receives no compensation for his 
discoveries is only too well known. He lacks 
the means for proper experimentation, as well 
as for manufacture, and to obtain aid of the 
capitalist he has to mortgage his prospects 
too heavily. 

A correspondent has suggested that prises 
should be offered to stimulate individual 
enterprise, but only investigators having 
private means would be in a position to com- 
pete for such prizes. It would be a better 
plan for the government to offer scholarships 
and to maintain extensive research labora- 
tories and shops where experimental work 
could be done on a large scale. The work of 
thousands of inventors is entirely wasted not 
only because of duplication, but because they 
are compelled to abandon their investigations 
after making some discoveries of more or less 
potential value. If records of their work were 
preserved a now epoch in the advancement of 
scienoe might be inaugurated. 

On April 2, W, H. Fauber, of Brooklyn, ad- 
dressed a paper to tlie board of governors of 
the Aero Club of America advocating the 
creation of a government board of invention 
and research in aeronautics. He also called 
attention to the fact that it takes so long to 
adjudicate a patent that the inventor is apt 
to die during the process, and that an inven- 
tion really is not protected unless it is in the 
hands of a powerful corporation. — The Now 
York Evening Sun. 


SCIENTIFIC BOOKS 

BOOKS ON FOOD 

William M. Batliss, the celebrated English 
physiologist, has written a small volume en- 
titled The Physiology of Food and Eoonomy 
in Diet” (Longmans, Green and Co., 1917). 
In a hundred pages ho presents in dear, con- 
cise and fascinating language the fundamental 
principles of nutrition. Bayliss, though noted 


for his work on the secretory glands and not 
recognized as an expert on nutrition, has nev- 
ertheless written with the appreciative touch 
characteristic of the master mind. 

Miss Winifred Btuart Gibbs, the supervisor 
of home economics of the New Yoik Assooia- 
tion for Improving the Condition of the iPoor, 
has made a valuable contribution to the food 
problem in ^'The Minimum Cost of Living” 
(The Macmillan Oo., 1917). The income and 
expense accounts of seventy-five families re- 
ceiving charitable aid, in the form both of ad- 
vice and of money* were analyzed. A food al- 
lowance made up from twenty-two items in 
quantities calculated to suffice for the mainte- 
nance of the family, as constituted, gave very 
successful results. The author states : Any 
one who has had experience in working with 
the tenement population knows how intimate 
a connection exists between food and the more 
common diseases of i>overty.” Thus, before 
the allowance was granted, record after record 
read, “ children anemic,'* or “ mother suffering 
from malnutrition.” But the aUowanoe of a 
minimum standard laid the foundation of good 
health. “Such a sum can restore shattered 
nerves and renew courage for a mother who 
has been harassed by irregular and uncertain 
payments of an income inadequate at best 
Such an assured minimum con change pale, 
listless children into rosy-cheeked romping 
boys and girls.” The “unit” of value for 
food per “man” per day was taken at 8,000 
calories and cost on October 1, 1916, thirty- 
four cents. Children wore rated according to 
their ages at various fractions of a “mam” 
These latter values api>ear to be minima. Xke 
book tells of an inspiring deed of good woriE. 

Another book, “Food for the Worker,” by 
Miss Frances Stem and Miss Gertrude T. 
Spitz, with a foreword by Lafayette B. Mendel 
(Whitcomb and Barrows, 1917), should fill a 
great need at the present time. In this vol- 
ume are found 120 household receipts, with 
their food values, and the arrangement of these 
recipes into different menus of balanced rations 
for use during a period of forty-nino days or 
seven weeks. It should bo of aid to any eco- 
nomical housewife, although it aims speoifloally 
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[^ARTICLES 

,aTATBD IN TBRlta OP 
!lBa ON P1QBON8' 

of this society, in 
known the fact that the 
liasn experimentally con- 
Whitman. The main fact 
te$«ay that from a family 
oail^SMdee, and from a generio 
tta|MVi«re produced; but if, by 
of generic croBBes are 
l^produotive overwork then 
a Beziea produce mostly 
later eggs — ^from the 
ifl produce mostly or only 
time and place I made 
upon the nature of 
Studies upon the ova of 
series. These re- 
»> quote from the pub- 
4s£ i>aper* — 

28, 1916, before the 
likskogistfl (New York Meet- 

XXV., No. 899, pp. 462- 



tbat eggs (yolks) of maiUr size, higher water-ron- 
tent and smoUer cnergy-eontent (t e,j fewer muta 
of pkyBiologically available energy) can bo corre- 
lated with maleness m the offspring. That eggs 
(yolks) of larger aiec, lower waier-ronteni and 
greater energy-content can be correlated with fe- 
malenese in the offspring. 

The later results, which I have from time to 
time presented before this society and else- 
where, have fully confirmed and much ex- 
tended the evidence for that early announce- 
ment of the nature of the germinal differences 
which characterise the two sexes. 

Though all of the several lines of study that 
I have earned out on the doves and pigoons 
have thrown light on the nature of germinal 
and adult sexual difforcmce most of Iheso lines 
of study were primarily designed to test the 
possibilities of selective fertilization, differen- 
tial maturation and elective oliminatioii of ova 
in the ovary as alternatives of a true sex-re- 
versal or control. In view of the well-ostab- 
lishcd fact that the hetero-gametic sex produces 
germs of two kinds — a sex-chiomoBome being a 
differential already rect.^iizcd — it has seemed 
obligatory to supply decisive tests for the possi- 
bilities just named. This has all been thor- 
oughly done in the pigeons; the result has been 
made possible because the female hero is the 
hetero-gametic sex, producing male and fe- 
male ova, and we have here learned to identify 
each of the two kinds. In these forms Whit- 
man controlled sex and clearly demonstrated 
the methods of control In these same forms I 
have for six years repeated the control and 
fully confirmed the method. In addition I 
have obtained adequate proof of the reality of 
the sex-control as against the above-mentioned 
alternatives and have further shown that in 
this material sex is a matter of essentially all 
gradations. And, of signal and unique im- 
portance 18 the fact that all, or at least many, 
gradations of sex are obtained from the same 
pairs of parents. The outlines of these find- 
ings have been published in several short papers 
beginning in 1911 :® the entire body of evidence 

a See luider note 2; and, Carnegie Year Book, 
1913; SoiXNOi!, VoL 39, 1914; BulL Amer Acad, 
of Med., Vol. XV., 1914; Amer. Nat, Vo! L., 
July, 1916. 
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is now in oonrse of preparation for pnblioation. 
A still further fact of high importance baa 
been learned from the pigeons, namdy, that 
the seroal differenoea of the germs persist into 
the adult stages of the two sezeSi 
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been a oomphite la<A of oomboratlTe 
in other forms— the problem of the 
basis of sex was effeotiTely broken-loose 
the morphologioal moorings which a 
increasing knowledge of the sez-dhro] 
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Again, since my first report of these results, 
several studies by other investigators on sev- 
eral different groups of animals, have appeared 
which in a moat gratifying manner confirm the 
point of view of my first communication, and 
afford further evidence for the control and 
modifiability of sex. 

It is the purpose of this paper to arrange 
some of the results of studies on the pigeon in 
a diagram, upon which are properly placed 
these various reeultB of other investigators of 
sex, in order to show that we are already in 
possession of the skeleton of fact which is neo- 
esuiy for a theory of sex that accords with the 
most important fact of sex-reversal and oon- 
troL And, that the theoiy of sex must be re- 
etatedr— or rather may now be stated — in terms 
that aooord with the facts of sex-reversal is as 
certain as is the fact of sex-reversal itself. 
After our demonstration of the reality of sex- 
reversal in doves and pigeons— oven there had 


had, to a considerable extent, fastened it. 
at the same time that it was proved Uiat 
experimenial conditions break the oorrdatioiK 
which normally certainly does obtain b^^ 
tween the dhromoBomal constitution of thdtjj 
jsygote and the prospective sex of the adult, iy 
was possible to identify those funeiional cortel 
lations which here continue to exist (aa in lha 
normal cases) and mark off the differences 
tween the germs of prospeotivdy different sex-^ 
valua We know, till now, of no other materia^ 
in which this basal persistent function has' 
been definitely identified and quantitatively; 
measured in the germ. As I have elsewhera 
pointed out, the basic fact is that the two 
kinds of germs are differentiated by the degree 
or level of their metabolism. When either of 
these two kinds of germs is forced experimen- 
tally into the production of the opposite sex, 
the 1^1 of its metabolism is shifted to the 
level diaraoteristio of the germs of that d?po- 
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NOL WUle the duromoeomal oorrektion is 
forced to failure the metabolic oorrela- 
m here persists. The chromosomal oonsti- 
l^on is not an efficient cause of sex; it is but 
or index* and possibly an assistanoe in 
normal maintenance of that which is es- 
iitial — namely, two different metabolic levels, 
the requisite metabolic levd of the germ 
bo established in the absence of the usual 
appropriate chromosome complex, and the 
1 ^ of the offspring made to correspond to the 
•I^Oqiaired grade or level of metabolism. 

Vhese facts which we consider firmly estab- 
^tilhed in the pigeons carry the further esssn- 
analysis of sex practically into the field of 
' pw^iology and bio-chemistry. Further analy-* 
'sis of the basis of sexual difference — in germ 
iOt in adult — is to be sought in studies of the 
ipstabolio differences of the two kinds of sex- 
P^HiDs, of adults of the two sexes, and of in* 
^fiduals of intermediate sex. Now that the 
t pitj'dem of sex has been shown to b^ong in the 
' Ikbl of metabolism we shall be able to note, in 
connection with our diagram, that a jaumbor of 
^'ths requisite data bearing on germinal and 
.hdnlt sexual differences are already at hand. 

Turning now to the diagram wo note that 
egg and adult stages are considered. In the 
of the pigeon we have identified malencss 
femaleness by three differentials. Female- 
jiess in tho egg stage being accompanied by 
W metabolism, lower percentage of H,0, and 
Jktglier total fat and phosphorus, or of phoa- 
t^tidos. Maleness is here accompanied by 
hiph metaholiam, higher percentage of water, 
fnd lower total fat and phosphatidos. Now 
jjjbere are valid reasons for treating these three 
differentials not as absolutely s^arate and die* 
ODonected facts, but rather as aspects or cor- 
^roDaries of the same fact For example, a 
meiaholiam ^in a cell is consonant with 
storage of fat and phosphatides, and with 
more highly hydrated state of the cell-col- 
It follows that where data for either of 


s^flfnoe the ehromosoines are atrudural ehsnui- 
'llhi ^My can not be expected readily to aZter thdr 
imidkrs, etc., in response to new qasntitative lev- 
'll^ iktalned (permanently) by the fundamental 


these three differentials are at hand, for either 
the germ or adnlt of any animal, we have in 
such data evidence of the kind we are looking 
for, t. e., evidence for the association of a 
given type of metabolism with the germ or 
adult of a given sex. 


TABU I 

Sewudt Differencea of Ftrt and Phoaphoma In ike 
Blood of Adylt Fowla and Man 


SflK 

At TVtel 
rat 

At Total 

P 

aaUoP. 

Males (roosters) 

16 46 

6.48 

100 

Non-lajing fenialeB. .. 

17.87 

7.42 

116 

Laying females 

27 80 

18.16 

206 

Males (man) . . 
Females (woman) 

141.4 
226 0 




For what forms then are sucli data available I 
And, what is now known of the persistence of 
this definite typo of differentiation of the two 
kinds of sex-germs into adult stages of the two 
sexes? Recently Lawrence and Riddle^ have 
shown that one of these differentials — or one 
aspect of the differential which my own work 
has demonstrated in the egg — is clearly con- 
tinued in the blood of tho adult male and fe- 
male (see Table I.). Fowls were substituted 
for doves in this case in order to increase the 
size of the sample, and thus increase the ac- 
curacy of the analytical results. In birds, 
therefore, we have fairly clear endenco that 
tho metabolic differences of male and female 
germs persist in the malo and female adults. 
In mammals too these aspects of sexual differ- 
ences of the adults have been fully demon- 
strated. Almost simultaneously with the 
above determinations, data were published by 
GJoettler and Baker,® which as we have pointed 
out, show that the blood of the human male 
contains loss fat, that of the female more.^ 
Further, the basal metaholiam of the human 
male and female has recently been accurately 

B ^'Sexual Differences in the Fat and Phos- 
phorous Content of the Blood of Fowls," ^iner. 
Jour, of Phya,, Yol, XU., Beptember, 1916. 

• Jour. Biol Chew^, XXY., June, 1916. 

T This result seems to have been anticipated by 
Gorup-Beeanes In 1878. 
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determined by Benedict and Emmes;* they find 
that the metabolism of man is 6 per cent, to 6 
per cent, higher than that of woman. 

Have we any measure of either of our dif- 
ferentials in any mammalian eggt I think 
that the experiments on sex-determination in 
cattle, together with an observation by van der 
Striebt, afford some evidence that the water- 
content of the male-producing egg is high, and 
that of the fcmalo-producing egg is low. 
Thury reported in 18C3 that from fertilisations 
made in the early period of heat in cattle an 
excess of females were produced; and that 
later (delayed) fertilizations give rise to an 
excess of males. Similar experiments have 
been four or five times repeated by others, and 
these have all shown an excess of one or the 
other sex in accordance with such early or late 
fertilization." !N’o one definitely knows whether 
the ovum of the cow absorbs water in the Fal- 
lopian tubes in this interval between ovulation 
and fertilization, but wo do know that every 
amphibian, reptilian and avian egg that bos 
been investigated does absorb very appreciable 
amounts of water while being passed from the 
ovary to the exterior. And, van der Stricht 
has described pbcnoinena of growth or swell- 
ing of the yoke granules in one mammal — tho 
bat — ^whioh, I am sure from my own studies on 
yolk, indicate the taking up of water by the 
egg of this mammal. It is highly probable, 
therefore, that precisely that time relation 
which leads to an excess of males in cattle is 
preceded or accompanied by an increased hy- 
dration of the ovum In mammals therefore 
there is some evidence that a shift of the meta- 
bolic level — as indicated by one partly known 
sex-diffcrcntial — 18 associated with the ob- 
served changes in the sex-ratio of the germs 
which are thus modified. Further, in one 
adult mammal— man— two of tho three sex- 
differentials have been definitely demonstrated. 
These results for both the egg and adult 
stages of the mammal are at every point in 
9 Jour. Biol. Chem., Vol XX, 1915, These au- 
thors give references to carber literature. 

sThe use of the terms early and late fertilisa- 
tions assumes that some ovulation occurs either im- 
mediately before, or shortly after, the beginning 
of heat 


complete agreement with our data for both the 
egg and adult stages of the bird. 

Exjieriments on the frog and the toad have 
afforded evidence for the control of sex. This 
evidence by many is not thought conclusive. 
Though selective fertilization has been dimi- 
nated as a possibility by Eosohokewitdi there 
remains the possibility of parthenogenetio de- 
velopment to account for the excessive male- 
production in his experiments with the frog. 
But this appeal makes it impossible to* explain 
the great excess of femalee obtained by Dr. 
King on tho eggs of the toad, and leaves such 
doubters to lean here upon the discredited staff 
of selective fertilization — a proposition wholly 
disproved for the related frog and for the 
pigeon. 

How does this situation look in the light of 
the scx-differentials already noted for birds 
and mam mala t Hi chard Hertwig,'" and later 
Kuschekewitch,'^ allowed frog’s eggs to over- 
ripen — a process during which the egga take up 
water — and obtained (in the case of the latter 
author) in some cases a total of 100 per cent of 
males. Dr. ICing^" did the converse of this ex- 
periment with toad’s eggs — withdrawing water 
from them before fertilization — and obtained 
nearly or quite 90 per cent of females in cases 
where tho mortality was less than 7 per cent. 
According to our knowledge of the sex-differ- 
cutials in the pigeon’s eggs both of these ex- 
periments might have been predicted to result 
as these three investigators have reported. 

In the spider-crabs Geoffrey Smith'* boa 
shown that both the blood and the liver of the 
adult male crabs contain leas fat than do the 
blood and liver of the females Here once more 
the facts concerning one of the sex-differentials 
IS in complete accord with all the preceding 
cases. In the paraHitically castrated spider- 
crabs Smith and Robson were able to show, 
moreover, that the parasitized male erahs, 
which under these condUiona gradually aa~ 
8ume 'several female morphological character' 

10 Verhand, deuUch. god. OeaeUach., 1906. 

11 Featachrift. f. S. Eertwig, 1910, 

n Jour, of Exp. Zool., Voi 12, April, 1919. 

1® The Quart. Jour, of Eier. 8ci., Vol. 67, No- 
vember, 1911. 
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itHct, are also found to have asaumed the type 
of fat meidt<dism which chaTacteriMee the nor- 
mal female crab. How much these facts con- 
tribute tOp and bo^w completely they adjust 
themselves to^ our own general theory, will be 
realised only after a moment's reflection. 

A glance at the diagram indicates three 
other groups of animals which experimental 
work has thrown into the general quetflon of 
the control of sex. The information Ire hand 
for these forms does not so expressly concern 
the egg as does that from the preceding cases, 
but all of these latter groups are concerned 
with early stages — some of them with the 
generation preceding the egg whose sox seems 
influenced by conditions. The results of stud- 
ies of the first of these groups — Hydatina — are 
of such a kind as to show that they are in gen- 
eral accord with the metabolic diflcrentials of 
all of the previously mentioned cases of sex- 
control. One can scarcely doubt that change 
of food, and increased oxygen supply are con- 
sonant with increased metabolism, just as the 
studies of Whitney^* particularly, and later of 
Shull, have shown that these changes lead to 
the appearance of male-producing daughters. 

The second of these groups— the Daphnids — 
have been studied by throe indei>endent in- 
vestigators who agree upon two points that are 
of imxiortance in the question of the control of 
sex, and to the general theory of sex as stated 
here, though the results throw little light on 
precisely what is causally involved. Issako- 
witch,'® Woltereck^^ and Banta^^“ all find nu- 
morouB sex-intermediates in a material for 
which all agree that the type of reproduction — 
sexual or asexual— is influenced by environ- 
mental conditions. All further agree that 
"unfavorable conditions” (or is it a change 
from favorable conditions?) tends toward sex- 

So^BNOS, Bt, l^ol. 39, June 6, pp. 832~33, 
1914. Also Jour, Exp, Zool,, Vol. 17, Kovombor, 
1914, and later papers. 

IB Abstracts of Amer. Soe Zool., December 
meeting, Bodence, N. S., Vol. 43, 1916. 

BioU Centralbl , Vol. 96, 1005. 

IT Intern. Bev, d, gesaitmU Hydrobiol, u. Hy- 
drogr,, VoL 4, 1011-12. 

Carnegie Year Book, 1916, and Proc, Nat. 
Aead. Sei,, VoL 2, October, 1010. 


ual reproduction, while " favorable conditions ” 
favor asexual reproduction. 

In the third of these groups — the moths — 
the studies of Goldschmidt, and Goldschmidt 
and Poppelbaum,^® and the work of Machida, 
have demonstrated again sex-intermediates of 
various grades. Moreover, it has been shown 
that from among the various geographical 
races of moUis certain matings can be ar- 
ranged which produce rather definite typ(^ of 
male- or feroalo-intermediates — or sex-inter- 
grades, as Goldsclimidt electa to call them. 
And further, from pairs involving still other 
species still other levels or grades of sex- 
intermedintes may be freely obtained. A 
more or loss factorial basis of the phenomena 
has hitherto been used in the discussion of 
these results; but recently Goldschmidt*® has 
stated that "very important new facts will 
bo published later which will probably enable 
us to replace the symbolistic Mendelian lan- 
guage, used liere, by more definite physico- 
chemical conceptions.” Such newer descrip- 
tions — wo would say — is wholly in line with 
the requirements of present data on sex. In 
Whitman's and our own material it has been 
clear from the first that the results far over- 
step the possibility of treating them in Men- 
dclian terms, for it has been apparent from 
the beginning that we have had to do not 
with three or four points merely, but with a 
flowing graduated line In the work with the 
moths, however, sex is clearly described in 
quantitative terms, and wo can readily believe 
that when the functional basis of sex con 
there be identified, sex will be found to accord 
with metabolic grades there, ns it does else- 
where. 

It 18 clear then that all of the animal-forms 
for which there is reasonable evidence of sex- 
control show important correaiKmdenccs with 
the situation fully elucidated in the pigeims. 
And that where the sex-diflfercntials known to 

10 Goldschmidt u. Poppelbamn, Ztaohr induct. 
Ahstammunggl,, Vols. XJl. (1912), and XII. 
(1914), and other papers 1913-16 by both au- 
thors Bee B. Goldschmidt, below 

BO B. Goldschmidt, Amer. Nat., Vol. L., Decem- 
ber, 1916. 
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exiat in tibe pigeon’s ova have been traced in 
adults of the two sexes^ the parallel rigorously 
holds there also. A general dassifioation of 
male and female adult animals on the basis 
of a higher metabolism for the one^ and a 
lower for the other, was indeed made by 
Geddes and Thomson*^ many years ago. 
There can now be little queetion that this 
conclusion of these authors is a correct and 
important one. 

It remains to point out that another Tery 
old, and much-worked line of investigation 
supplies further confirmatory evidence for our 
present point of view. Studies on the eSeots 
of castration, gonad-transplantation, and 
gonad-extract injection, constitute a large 
body of observations which deal with sexual 
phenomena associated with the irUetnal sscrs- 
iiona of the sex-glands. These internal secre- 
tions, let it be remembered, are themselves 
meiahoUi€$, which have the capacity to tn/Eu- 
etics the meiabolim of some, many, or of all 
the tissues with which they came in contact, 
or which they may reach indirectly. A par- 
tial list of the animal forms that have been 
most studied in this respect is written ver- 
tically on the top of our diagramr-ln a 
position intermediate to egg and adult. The 
number of these animal forms might be much 
increased, and the names of the investigators 
of this aspect of the modification of sex are 
quite too numerous*' to bo mentioned here. 

ii^'The Evolutioii of Bex,’’ 1890, Humboldt 
Pnbl’g Co., New York. 

•t The following partial lefereneeo are suggested 
by the particular anlmali listed in the diagram: 
Staff — ^Darwin (1868) ; Oaton (1881) ; Fowler 
(1804); BOrlg (1900). Hwfaaa— Hegar (1893); 
Bellieim (1808); Hlkmet and Benault (1006); 0. 
Wallace (1007); Tandler and Gross (1909). 
Sheep — Shattoek and Beligman (1904) ; SeUgman 
(1906) ; Marshall and Hammond (1914). Gwiaao- 
piff — ^Bouin and Anoel (1008-09) ; Bteinach 
(1010-13). Pheasant— Qumey (1888). Fowl 
and Darwin (1868) ; Oumey (1888) ; Foges 
(1903) ; Shattook and Beligman (1900-07) ; Good- 
ale (1910-16). P^con— Biddle (lOU). Prop— 
Xussbaum (1007); FflOger (1907); Bteinach 
(1910); G. Bmith (1912). Inachme and Carofnw 
—Potto (1909); G. Smith (1910-12). Free^mar- 
tin^LiUie (1916). Portonio— Baltoer (1914). 


But the present point of interest is that 'these 
results, as a wholes demonstrate that the ae- 
tonf of eemol moUfieotion in (he esperi- 
mental animal is, in peneniJ, in proportion to 
the immaiuriip of ihe treotai anmoL That 
ia to say, the earlier the internal secretion of 
the gonad is supplied or withdrawn, the more 
profoYmd is the sexual modification of the in- 
dividual The stag is a form that has long 
been known to show thus a considerable and 
beautiful series* The free-martm — another 
Ungulate — ^is now known to exemplify a much 
earlier point at which the foreign internal 
secretion begins to act; and here^ true to the 
rule that has been established elsewhere in all 
this general line of work, the resulting modi- 
fication is correspondingly strong and striking. 
When, by whatever means, we effect a change 
in the metabolism (whidi is the essential 
thing) at a still earlier stage — in the egg- 
stage, in our own and in some other experi- 
mental reversals of sex,— then we obtain 
individuals whose sexual nature is quite 
thoroughly reversed; in many cases complstdy 
so, and in still oth^ oases with varying de- 
grees of completeness. 

Professor Whitman’s main decisions con- 
cerning the nature of sex may here be briefly 
stated. These decisions were that the male 
proceeds from a stronger ” germ, has greater 
"developmental energy,” and "carries the 
processes of development farther” than does 
the female. I am confident that his results 
fully justify his conclusions; and that these 
are in the coxspleteet harmony with the later 
and fuller derelopmenta of the sex-studies 
in the pigeons, and thus with the theory of 
sex which has been outlined in these pages. 

In conclusion, our present definite knowl- 
edge of the metabolic basis of sexual differ- 
ence, and the methods of attack which thia 
new knowledge brings with it, offer the surest 
guarantees that the problem of sex can now 
be Bttidied— and, indeed, the basal facts of the 
problem must be studied— in the field of the 
elemental protoplasmic functions. 

O&OAB RnmiA 

CoiiD Spbinq HiBBcm, N. T. 
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PHYSICAL CHEMISTRY IN THE 8ERV* 
ICE OP PHYTOOEOQRAPHYi 

Biologists, grcwn in the present genera- 
tion from a mere squad of determined 
scouts to a splendid army of disciplined 
investigators, increasing daily in rank and 
equipment, have as their greatest tA»k the 
placing of biology alongside physics and 
chemistry in the ranks of the exact sciences. 

In the title of this paper, Phytogeog- 
raphy, which even its most ardent disciples 
must confess is one of the least quantita- 
tive of the biological sciences, is coupled 
with Physical Chemistry, which is con« 
ceded by all to be one of the most precise 
of the physical sciences. This contrast has 
been made, not to magnify the chasm which 
conventionally has been assumed to sepa- 
rate the exact from the descriptive sciences^ 
but to emphasize to biologists and to chem- 
ists and to physicists alike, the fact that the 
methods of the most advanced physical sci- 
ences can now be successfully employed in 
such a confessedly descriptive phase of biol- 
ogy as ecology and phytogeography. 

In turning to the task of the moment, 
which IS to consider how certain of the 
simplest physico-chemical methods may be 
of service in ecology and phytogeography, 
it is important to place the group of prob- 
lems to be investigated in its proper bio- 
logical setting, and to state these problems 
in such a form that their relationship to a 
physico-chemical method of investigation 
is quite obvious. 

I A pwpet preBCnted at ths Sympodum on Rela- 
tioM of Gbomistiy to Botany, before the Joint mb- 
lion of Seetion G, Ameriesn Association for the 
AdTineement of Bdenee, and the Botanieal Sodety 
of America, Deeember 87, 1016. 
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Phytogeography has two main phaaea, 
the hiatorical and the phyaiologicaL 

In the investigation of the historical fac- 
tors involved in the geographical diatrilm- 
tion of plants, the methods of physical 
chemistry can be of little service. 

The physiological problems of ecology 
and phytogeography are essentially those 
of the relation of the organism to its envi- 
ronment It is here that physical chem- 
istry, along with other quantitative and 
experimental methods of research may be 
profitably applied. 

It 18 a truism to say that the relations of 
the living protoplasm to its inert environ- 
ment constitutes one of the most funda- 
mental groups of biological problems. To 
cooperate in the solution of these problems 
is the greatest opportunity of ecologists. 
That the contribution of ecology has not al- 
ready been greater is largely attributable to 
the non-quantitative character of most of 
the work hitherto done. 

In the closer analysis of the relationship 
of the organism to its surroundings it is 
apparent that there are two planes of con- 
tact of protoplast and environment: that 
which lies between the protoplast and sepa- 
rates it from the outside world, and that 
which lines the vacuoles of the cell and 
separates the deeper-lying protoplasm from 
the internal environment of the vacuolar 
solution, just as the plasms membrane sepa- 
rates it from the external world. 

The processes which are taking place in 
these two planes are presumably physico- 
chemical processes. Certainly, physico- 
chemical methods of investigation are those 
which may be applied with the greatest 
hope of advance in the solution of the prob- 
lems presented by those planes of contact 
of organism and environment. 

That these processes are of fundamental 
significance to the student of the complex 
problems of ecology and phytogeography 


of the higher plants should be evident from 
the fact that the diflSrentlation of tissoM 
in the vast majority of flowering plants, 
with which alone I am concerned in this 
paper, is such that the cell membrane comes 
into contact with two quite distinct phases 
of the environment. In water absorption, 
it separates the fluids of the cell from a soil 
solution of quite different properties. In 
water loss, it separates the fluids of an- 
other set of cells from an atmosphere vary- 
ing enormously in its water absorbing 
capacity. 

These two environmental factors^ wh^ 
stated in physiological terms ms^ 
ferred to as the force with which the sub- 
stratum withholds water from the plant 
and the force with which the atmosphere 
tends to withdraw water from the plant, 
have by common consent been given the 
place of first importance in the environ- 
mental complex. 

The importance of a thoroughgoing in- ' 
vestigation of the relationship of the plasma 
membrane to the concentration and the 
composition of the intracellular and the 
extracellular solution has long been recog- 
nised. Nor have physiologists interested in 
the problem of transpiration failed to recog- 
nize the fundamental significance of the 
membrane which separates the fluid con- 
tents of the cell from its gaseous environ- 
ment. 

It is quite natural that the problem of 
the permeability of the cell membrane 
should have been far more extensively in- 
vestigated than that of the relationship of 
the protoplast to the cell sap. Experi- 
mental modification of the solution snr^ 
rounding the cell is subject to only the 
limitations imposed by the solubilities and 
other properties of chemical reagents and 
the viability under the influence of these 
reagents of the cells or tissues employed. 
To determine the properties of the sap con- 
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tained in the vacuole at anjr moment is a 
problem of aome difficulty, to modify theae 
propertiea at will ia in itaeU an undertaking 
of no mean magnitude, while to investigate 
with any degree of completeneaa the rela- 
tions of the propertiea of the sap of the 
vacuoles to the surrounding protoplasm 
would seem to be a taA of almost unsur- 
mountable difficulties. 

Nevertheless^ the time has come when an 
investigation of the properties of the sap of 
the vacuole in relation to the protoplast 
and in relation to the factors of the envi- 
ronment should be undertaken. It is in- 
conceivable that the properties of the sap 
should be uninfluenced by the forces which 
are acting upon and through the living 
membrane surrounding the cell. It is diffi- 
cult to think, for example, that the osmotic 
properties of the sap of the vacuoles should 
be independent of the forces which are 
tending to draw water from the cell in 
traiupiration and of the forces in the sub- 
stratum which oppose water absorption. If 
this be true, an investigation of the prop- 
erties of the intracellular fluids of plants 
in various environments, in which the 
water-absorbing power of the air as well as 
the water-yielding capacity of the soil vary 
enormously, may throw much light upon 
the basic physiological problems of ecology 
and plant distribution. 

If progress is to be made, it is not merely 
necessary that problems be clearly defined, 
but that methods which are adequate and 
practical for use under the ecmditions sur- 
rounding the investigation shall be found. 
The question of method becomes, therefore, 
one of paramount importance. 

The phytogeographer must limit his 
choice to those methods which can be used 
under camp conditions. Otherwise he must 
be willing to forego work on phytogeog- 
raphy in the only regions in which it can 
be satisfactorily investigated, that is, in 


those which have not been completely modi- 
fied by the activities of man. Fortunately 
the determination of the depression of the 
freezing-point of a solution below that of 
the pure solvent furnishes a relatively 
simple method of calculating its osmotic 
pressure or osmotic concentration. It is 
quite possible to make cryoscopic determi- 
nations sufficiently exact for phytogeo- 
graphical problems in the field, and espe- 
cially at the field laboratories which fortu- 
nately are becoming more numerous. 

In addition to developing a simple tech- 
nique for use in the field, one who hopes to 
convince botanists that the investigation 
of the physico-chemical properties of vege- 
table saps should form an essential part of 
a comprehensive ecological or phytogeo- 
graphical study, must show that in any 
region the sub-habitats, formations, asso- 
ciations, plant societies or whatever the 
nomenclatorial specialist may call them, are 
measurably different in their sap prop- 
erties, and that even more conspicuous dif- 
ferentiation exists in the sap properties of 
the larger phytogeographical regions. If 
he cui also show that such ecological groups 
as the succulents, the epiphytes and the 
parasites are differentiated in the physico- 
chemical properties of their tissue fluids, 
the necessity for the use of physico-chem- 
ical methods in phytogeographical work 
will be self-evident. 

The foregoing outline of the fondamental 
conceptions underlying the studies which 
my associates and I have carried out in 
various regions has of necessity been so 
detailed that it will be impossible at this 
time to give any adequate summary of the 
many hundreds of determinations of 
osmotic concentration of tissue fluids of 
plants growing in various environments 
which are now at my disposal. 

The actual details, as far as published, 
are available in a series of technical papers. 
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How great the differenoea in the aap prop- 
erties of the vegetations of various regions 
may be is illustrated by the accompanying 
table in which the average concentration in 
atmospheres for Long Island, Arizona and 
Jamaican regions studied by my associates 
and myself and' for a series of determina- 
tions made for a quite different purpose by 
Ohlweiler at the Missouri Botanical Garden 
are laid side by side. 

JJwutaam B«rbM«Mi 
XU0an PUdu PUnia 

IConUne nin forest: 

Blue Moantsliis, Jamsiem. . . 11.44 8.B0 

ICesopliytle regions: 

Long lelaad habitats 14,40 10 41 

Missouri Botaaiesl Garden. 14.90 

Desert regions: 

Jamaican coastal deserts .. . SODS 

Arisona deserts 84.97 15.15 

Had it been possible to table the data of 
each of these regions, and that for others 
which are now available, according to local 
habitats it would have been seen that in 
any region the local habitats may be meas- 
urably differentiated with respect to the 
sap properties of their vegetation. Tabu- 
lation by local habitats would also have 
brought out clearly the fact that herbaceous 
and ligneous plants differ in the osmotic 
properties of their tissue fluida 

The averages in the table are not pre- 
sented as complete descriptions of the sap 
of the plants of these regions, but merely as 
the simplest avaUable means of summariz- 
ing their characteristics and emphasizing 
to the phytogeographer the fact that the 
vegetations are differentiated in the prop- 
erties of their sap as well as in their taxo- 
nomic composition and ecological structure. 

The explanation of such differences in 
vegetations as have just been demonstrated 
is by no means simple. 

The most direct and obvious relationship 
of the properties of the sap of the organism 
to its environment is to be seen in halo- 


phytes. The leaves of many of these are 
aalfy to the taste. It is quite apparent that 
they must have a relatively high concentra- 
tion due to the absorption of salts from the 
substratum. It is, however, a grave error 
to amome, as some botanists seem to have 
done, that the whole problem of sap con- 
centration is one of the absorption of elec- 
trolytes from the soil — ^to assume in fact, 
that the plant organism stands in the rela- 
tion of a sponge to the solution around it. 
Zoologists, who have devoted much atten- 
tion to the relationship between the con- 
centration of the blood of the marine organ- 
isms and that of the water in which they 
live, have long recognized that the osmotie 
concentrations of the two fluids may be 
identical but that the solutes to which these 
concentrations are due may be very differ^ 
ent indeed. 

Even in the succulent halophytes, the 
leaves of which are essentially reinforced 
water bags, there appears to be by no 
means an identical capacity for adjustment 
to the concentration of their substratum or 
for the occupation of available areas. Thus, 
for example, Sesuvium Portulaea$trum and 
Balts tnarilima both occur on the highly 
saline flats of the southern shore of the 
island of Jamaica. Baits shows a far higher 
osmotic concentration than Sesuvium, 49.7 
as compared with 38.3 atmoqiheree on the 
average, and ih seen in the obviously more 
saline localities. 

Now differences in the concentration of 
the soil solution may not be the determin- 
ing factor in the distribution of these two 
halophytes. Other factors require far more 
detailed investigation than any one has 
been able up to the present time to give 
them. The point to be emphasized here is 
that two species of halophytes, not with- 
out several points of similarity, differ in 
both s^ concentration and in local dis- 
tribution. The chemical method has given 
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TU at once meainrM of the physiological 
characteristics of these two forms. These 
quantitative measures famish a first defi- 
nite step towards the solution of the prob- 
lem of their distribution. 

To discuss adequately the many prob- 
lems presented by a comparison of the sap 
properties of the vegetations of diverse 
local habitats or phytogeographical regions 
would carry us far beyond the limits of this 
address. Before leaving this phase of the 
subject it is important to point out that in 
its relationship to plant distribution, sap 
concentration may have a dynamic as well 
as a static significance. 

If the differences in the sap properties 
of the vegetations of various habitats be in 
part due to fixed hereditary differences in 
the species, instead of merely a resultant 
of local environmental conditions, and if 
one of the factors determining the capac- 
ity for survival in a given habitat be the 
osmotic concentration of the cell sap, it is 
clear that sap properties may be a factor in 
the migration of species. 

The factor of osmotic concentration 
would be active in two ways. First, in the 
determination of migration from warmer 
into colder regions, by virtue of capacity 
for frost resistance. Second, in migration 
from mesophytio into desert regions. 

The problem of the relationship of sap 
concentration to frost resistance need not 
delay us long. The freezing-point of plant 
tissues has been the subject of scores of 
investigations, most of which have been of 
a purely physiological or of an economic 
nature. 

The studies of Ohlweiler, Chandler and 
others render it highly probable that the 
osmotic concentration of the tissue fiuids 
is one of the factors involved in the capac- 
ity for frost resistance. Such determina- 
tiona as Mr. Popenoe and I have been able 
to make on the sap of the varieties of 


avocado (Persea americana) which have 
been introduced into the United States, 
indicate that the Mexican and Quatamalan 
types, which have been found by practical 
horticulturists to sarpaas the so-called 
West Indian type in capacity for frost re- 
sistance, have a slightly higher osmotic 
concentration of their cell sap. 

Concerning the rfile of osmotic concen- 
tration in the survival of plants intro- 
duced into xerophytic regions we have as 
yet practically no information. 

It is perhaps evident that the facton 
which limit the artificial introduction of 
species would also be active in determining 
the survival of species introduced into any 
region by hurricanes, ocean currents or by 
any other natural causea Upon some of 
these questions I hope to be able to famish 
more satisfactory information on a later 
occasion. 

We must now turn to a discussion of cer- 
tain of the ecologically more interesting 
groups of plants. Among these may be 
mentioned the succulents, the epiphytes 
and parasitic plants. 

The studies of succulent physiology 
which have been carried out in recent 
years, and especially at the Desert Labo- 
ratory by MacDougal, Spoehr, Richards, 
Mrs. Shreve and others, have been far too 
detailed to make possible any adequate 
discussion of succulenoy at this time. It 
is interesting to note in passing that the 
succulents are characterized by two quite 
different types of sap. On the one hand 
are the desert species with generally low 
osmotic concentration, on the other the 
halophytes with high osmotic concentra- 
tion. The physiological interpretation of 
this condition presents a most interesting 
problem for future research. 

Among the most characteristic, and 
ecologically most fascinating features of 
tropical regions is the burden of epiphytes 
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borne bj the trees. If one tarns to the 
literatnre in search of work of a qaantita- 
tive nature on the physiology of this taxo- 
nomically and morphologically diversified 
group of plants, his search will be prac- 
tically in vain. Material progress has al- 
ready been made in the study of the sap 
properties of some of the representative 
types, although it is quite too early to dis- 
cuss in detail even this phase of the physi- 
ology of these plants. 

Oionotic concentraUon in these forms is 
generally exceedingly low, Orchidacee 
from the Jamaican rain forest show an 
average of 3.34 atmospheres, those from the 
Florida hammocks an average ‘of 4.88 
atmospheres. Tank epiphytes from the 
Blue Mountains of Jamaica show concen- 
trations ranging from 2.8 to 6.5 atmo- 
spheres. Comparable values are found in 
subtropical Florida. 

The succulent Peperomios and some 
other epiphytic species are also character- 
ised by a concentration of their tissue fiuids 
only a fraction of that obtaining in the 
foliage of the arborescent plants of the 
same forests. 

Thus, in general, epiphytic species are 
characterised by low osmotic concentra- 
tion. This is not, however, a necessary con- 
dition of epiphytism. Determinations are 
available for at least one species of epi- 
phytic fern showing a sap concentration 
roughly three times as high as that gen- 
erally characteristic of the succulent 
Orchidaceoe and Piperacese and the tank 
Bromeliacee. 

The keen botanical interest aroused by 
parasitic flowering plants has found ex- 
preadon in an enormous number of macro- 
scopic and microscopic morphological and 
life-history investigationa Yet it diould 
be dear that the problem of the distribu- 
tion of parasitic forms, both among the 
possible host plants of a particular region 


and from region to region, is primarily a 
physiological one. Among the possiblo 
factory the relative concentration of the 
tisBue fluids of the photosynthetic and 
tranq>iring organs of the host and para- 
site seems on a priori grounds one of the 
greatest importance. Studies on the 
osmotic concentration of the tissue fluids of 
Jamaican Loranthaceie on various hosts 
have shown that in general but not invari- 
ably, the osmotic concentration of the 
fluids of the leaves, or of the leaf homologa, 
of the parasite is higher than that of those 
of the host. 

In the foregoing discussion only a poiv 
tion of the results of studies already made, 
but as yet largely unpublished, have been 
lightly touched upon. They are illuatrar 
tive merely. For the mass of facts justi^ 
fying generalisation, the publiahed tablm 
must be consulted. Enough has, perhaps, 
been said to indicate the fundamental sig- 
nificance for the physiological phases of 
phytogeography of the phjrsico-chemical 
measurements. As phytogeography be- 
comes more and more a problem of the 
phyuology of individual species of plants, 
investigated in their own environment, as 
methods become more precise, and as re- 
sults are recorded and discussed in more 
quantitative terms, the ecologist’s sector of 
the attack upon the great problem of the 
relationship of the organism to its environ- 
ment will be increasingly successful. Con- 
currently, the relations of chemistry to 
botany will become more clearly defined in 
a field in which its existence has hereto- 
fore been little recognized, and the service 
of chemistry to botany will be increasingly 
great. J. Abtbub Hasbis 

SCIENTIFIC EVENTS 
MBMOaiAL TO SIB WILLIAB BAMSAT 

Thb following appeal has been issued by a 
committee fomed to raise a memorial to the 
late Sir William. Bamaay. 
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A eommittM has been formed with the objeet of 
nlalag a mltable memorial to the late Profeieor 
Sir William Bamaa/, KO.B., hy eoUeoting 

a iabetantial fund to be utilized for the purpoee of 
promoting chemical teaching and reeearch. 

The conunlttee, after prolonged and careful con- 
■ideration, hai reaolved to aim at raiaing a sum of 
£100/)00, and to derote that anm to two principal 
object!, vis.s 

1, The provlaion of Bamsay reiearch fellowship!, 
tenable whererer the neeeeaarj equipment may be 
found. 

2. The establishment of a Bamaay Memorial Lab- 
oratory of Engineering Chemistry in connection 
with Uniyerslty College, London. 

We should hesitate to ask for so large a sum of 
mon0y in such ezeeptionaUy difficult times, were it 
not tiiat the objects specified are objects of real 
and urgent national importance. The war has 
demonstrated in a manner previously unrealized 
the supreme Importance of scientific, and, in par- 
tienlar research to the naUonal hfe, both 

In the conduct of the war and in the pursuits of 
industry and manufacture. 

The late Sir William Bamsay was himself en- 
gaged up to within a comparatively short time of 
his death in various important problems concerned 
with the bearing of chemistry upon the war, and no 
one realized more completely than he the poten- 
tialities of the plans which have since been formu- 
lated by this committee as a memorial to him. 

It Is important that the fund should be raised 
speedily, so that the plane for tho laboratory of 
engineering chemistry and tho scheme for the 
award of fellowships may be prepared before the 
end of the war, and so that both schemes may 
begin to operate with as little delay as iKMsible 
after the retuni of peace. 

Accordingly, we desire, through the columns of 
your paper, to appeal to friends and admirers of 
the late Sir William Bamsay, to old students, and 
to all persons who are interested in chemistry and 
its application to industry and manufacture, to 
contribute to this great national and international 
memorial to the late Bir William Bamsay, and to 
sand their subaeriptions to the honorable treasurers 
of the Bamsay Memorial Fund at University Col- 
lege, London, W.0.1. 

. H. H. AsquiTH, PreHdent; 

D. liLOTD Gnoaoi, '' 

Oainvobo, 

BATimiaH, 

Biat, >■ Vice^pretidenU; 

BoaBBT, 

H. A. L. FiSHn, 

J. J. Tbohbon, 


Huan W.T.T.. ChMrmm of tho Xteat- 

' tive Committee; 

Glknconnxr, Treamrefo 

It IS stated in Nature that the aum already 
subscribed by Bamsay’s friends, and through 
their private efiForts, amounts to more than 
£14,000. This includes the generous gift of 
£5,000 from Messrs. Brunner, Mond, Ltd.; 
£1,000 each from Lord Glenconner, Sir Hugh 
Bell, Sir Balph 0. Forster, Sir Bobert Hod- 
field, Mr. Bobert Mond, and Mr. J. B. Noble; 
and £500 each from the^ president of the 
British Science Guild (Sir William Mather), 
Mr. Charles Hawksley, and Mias Lilias Noble. 

A memorial tablet, including a medallion 
portrait of Bamsay, is to be erected in the 
University of Glasgow, of whi<di he was a 
graduate and teacher. The University Court 
has arranged that the memorial, which is de- 
signed by Sir John J. Burnet, shall be ]^oed 
in a conspicuous position at the entrance to 
the Bute Hall 


SMITHSONIAN BOTANICAL EXPEDITIONS 

A BECENT pamphlet on tho field-work con- 
ducted by and for tho Smithsonian Institu- 
tion states that, while carrying on botanical 
explorations in Venezuela last fall, Dr. J. N. 
Bose, associate curator of plants in tlie 
National Museum, scoured some interesting 
specimens of sabadiUa,” a Venezuelan plant 
of the lily family, from the seeds of which 
are produced some of the asphyxiating and 
toar-producing gases used in tho present war. 

The specimens were secured by Dr. Bose 
through the cooperation of Consul Homer 
Brett, La Guaira, Vonezuda, who stated in a 
report of the Department of Commerce, some 
time ago, that this plant is known locally as 
“ cevadilla,” a diminutive of the Spanish word 
*'ccbada,” meaning barley, and occurs in 
Venezuela and Mexico. Its highly poisonous 
seeds have long been used in medicine. The 
substances produced from sabadilla seed are 
cavadine, or crystallized veratnn, an alkaloid; 
veratrio acid, and sabadillme*, a heart stimu- 
lant 

Neither the consular report nor the Smith- 
sonian pamidilet gives the formula for the 
manufacture of the war gases, but it is stated 
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in the fonner that the dust from the seed 
in the fidd irritated the eyes, throaty and espe- 
cially the nose^ so much that the native labor- 
ers were obliged to wear masks. It has been 
reported that the Oermans had bought all the 
available sui>ply of these seeds before the 
declaration of war. Both the sabadilla seeds 
and all preparations oomponnded from them 
are now, however, docdared contraband by 
England. 

Another plant of the same genus grows wild 
in Texas, and some botanists believe that 
should a need for sabadilla arise here it could 
easily be oultivated in Texas and in other 
southern states. Dr. Rose cwUeoted many 
other specimens daring his trip, primarily in 
the mountains about Oaraoas and Puerto 
Oabello, where he made an especial search for 
CMCTti and orchids. 

Mr. Paul C. Standley, another botanist of 
the National Museum, spent three weeks in 
the vicinity of Fort Myers, on the west coast 
of southern Florida, <x>llecting plants and 
studying the local flora. He was later de- 
tailed for fleld-work in New Mexico, and re- 
mained for four we^ at TTte Park, where he 
gathered over 6,000 specimens, including 
several genera new to the state, and many 
additional species. During his work, he 
secured the largest collection of cryptogams, 
the flowerless plants propagated by spores or 
simple cell division, ever obtained in New 
Mexico. This collection includes about 300 
species of fungi not previously found in this 
state. 

The Smithsonian pamphlet also dosGribes 
the botanical explorations of Professor A. S. 
Hitchcock in the Hawaiian Islanda, a report 
of which will be published shortly. 

WAS SESVICB FOR CHBlfI8T8> 

CnsuisTa and chemical engineers are nor- 
mally needed in almost all branches of in- 
dustry (including the standardization and 
control of food products) for the successful 
operation of processes, the detection and 
speedy correction of difficulties and the im- 
provement of products. England, France and 

1 j^iiport to the Conneil of National Defense. 
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Italy found it necessary to recall all chemists 
from the ranks; Oanada does not allow 
chemistB to enlist; chemists have saved Qer- 
many up to the present tima 
There was a decided shortage in the supply 
of chemists in the United States even before 
April, 1914, The war has made the shortage 
acute^ and it is certain that our own war 
needs and industries neoessary to war will 
absorb chemists as rapidly os they can be 
trained. 

It takes from four to seven years to train a 
chemist. The shorter time is for college 
graduates and chemical engineers who become 
wholly useful only after a further year of ex- 
perience in a manufacturing plant or labora- 
tory (corresponding to the hospital year re- 
quired of medical students) . The longer 
time is for the training of research men taking 
the doctorate degree in chemistry, on whose 
shoulders ultimatdy the vast need of the gov- 
ernment and the industries fall for meeting 
and solving new difficulties and problems of 
organized research. 

When chemists of mature yean are called 
in for service in government laboratories, 
their places must be filled by younger men to 
keep the machinery working. It is, therefore^ 
of the greatest importance that steps be taken : 

1. To keep and impress into service in 
chemical lines chemists drawn by the draft 
for service in the United States Army or 
Navy. 

2. To provide means for keeping open 
sources of supply of chemists from universi- 
ties, colleges, and schools of technology, and 
to procure volunteers in dbemistry. 

A tentative plan for accomplishing these 
results is hereby appended and recommended. 
WiLLiAU H, Niohols, chairman of the (7kem- 
tstry Committee, National Defense OounciL 
Past-president, Society of Clhemioal In- 
dustry. President, Eighth Intenuitional 
Congress of Applied Chemistry. 

MABSToy T. Boobbt, chairman of ihs Ohsm- 
istry Committee, National Research Ooun^ 
ciL Past-president, American Chemical 
Society. 
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A. A. KotMj Pa$i~pr€ndefU, American Chem- 
ical Boeietv> 

JuLlut STaaun, Preeidefd, American Chem- 
ical Soeieiy. 

Ohablis L. Pabbonb, Secretary, American 
Chemical Society* 

PLAH FOB TBB HCFEUSIONT OF OHUCUTS FOB WAB 
8BVI0B A8 OBSmBTS AND FOB TBX PBXBXBVA^ 
nON OF THI S U PPL Y OF OHSiaBTS 

L There ihBll be organiied B eommittee of three 
to advise the President of the United States 
through the War Department on xeqoeets for ex> 
emptiOD of chemists. This eommittee might well 
inehide besides a government representative two 
chemist^ one a chemical engineer or technical 
ehemisti the second a nniversitj man. These men 
should be nominated to the President hj the Goon- 
eil of Kational Defense. 

n. Bequests for exemption of individual chem- 
ists shall be made to this committee hji 

1. Govammentf state or municipal laboratories 
and bureaus. 

2. Heads of manufacturing plants on the basis 
of the imperative need of these men for their suc- 
cessful operation. 

3. Presidents of nniversitiesi colleges and schools 
of engineering or mining on the basis of proflc- 
ien/^i promise and ability of candidates for college 
or university degrees, specialising in chemistry. 
Ken recommended under this head who are con^- 
datee for the doctorate degree shall not be over 
26 yean of age when they receive the degree, and 
men who are eandidatee for a four-year college de- 
gree Shan not be over 23 years of age when they 
are to receive the degree. 

UL (1) Ohmnists under 21 and over 30 years 
of age and chemists between 21 and 30 who have 
not been drafted may enroll with the above eom- 
mittee as Tohinteen in chemistiy subject to the 
same conditions as the enlisted and exempted men. 

(2) Btudents in chemistiy nnder 21 years of age 
may enroU with the above eommittee for a ' ‘chem- 
ists reserve'* nnder the conditions specified In 
II. (8). 

IV. Ken thus enrolled and accepted under the 
provisions of the above paragraphs for war service 
as chemists shall be subject to the orders of the 
govenuuent os to location and natore of service 
and shall be entitled to wear a badge or oi|ier in- 
signia indicating their official status (practise of 
Prance and possibly of other Burqpean coantrles). 
Students enrolled in a “chemists reserve" shall be 
Bubjeet to the same conditions as obtain for other 


reserves of the government aid ■h^n also be en- 
titled to wear some insigiiim badge Indlcatliig 
their enrollment. 


8CISNTIP1C NOTES AND NEWS 

A 001C1CI8B10N under the ohainnaiiBhip of Dr. 
Frank Billings, of Chicago, is about to leave 
for Bussia, under the auspices of the war 
council of the American National Bed Cross. 
Its members include specialists in sanitaiy 
science^ general medicine^ tuberculosis, bac- 
teriology and other branches of medicine^ engi- 
neering, foods, transportation, businesa, etc. 
Mr. William B. Thompson, of New YoA, is 
assuming the expense of the ooznmiesion. 

Fobtt-fivb engineers of the topographic 
branch of the Geological Survey who are mem- 
bers of the Engineer Officers’ Beserve Corps, 
have been assigned to active duly in connec- 
tion with the militoiy mapping now being 
done for the War Department. Amnng the 
men affected are Majors Frank Sutton, Wil- 
liam H. Herron, Bobert B. Qlenn 8« 

Smith, George T. Hawking, Bobert Kuldrow, 
James H. Jennings, William H. Griffin, Bobert 

H. Chapman, Joseph H. Wheat and Albert M. 
Walker; Captains Claude H. Birdseye, Emory 

I. Irdond, Clyde B. Kendall, Albert Pike, Her- 
bert H. Hodgeson, Carl L. Sadler, J. G. 
Staack, William L. Miller, Eugene L. McNair, 
Asahel B. Searie, William 0. Tufts, Bertram 
A. Jenkins, James W. Bagley and Galvin E. 
Giffln. The list also includes twenty first and 
second lieutenanta 

Mb. Henry S. Graves, chief of the U. S. 
Forest Service, has arrived in Paris to make 
arrangements for the forest work which the 
American army engineers will undertake in 
France in connection with the military opera- 
tions of the allied forces. 

Dr. Allerton S. Cubhhan, president of the 
Institute of Industrial Beseaich, with head- 
quarters at Washington, D. C., has been com- 
missioned a major in the Offioers’ Beserve 
Corpse and will cany on special research woric 
under the ordnance section on the chemistiy 
of high explosives. 

Dr. Alexis Carrel, of the Bockefeller Insti- 
tute for Medical Bescarch, who has been st the 
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liead of one of the French military hoapitale, 
arrived in the United States on July 4. 

Mb. 0. P. Winslow haa been appointed di- 
rector of the Foreet Products Laboratory to 
auooeed Mr. H. F. Weiss, now in diaige of the 
Divieion of Foreet Products of the 0. F. 
Burgess Laboratories. Dr. 8. F. Acree severed 
his connection as chief chemist at the labora- 
tory and is now with the National Wood Chem- 
ical Association, with headquarters at Syra- 
cuse University. 

Da. Frank D, Adams, of the faculty of ap- 
plied science of McGill University, has been 
elected a foreign honorary member of the 
American Academy of Arts and Sciences, Bos- 
ton, Mass., and also an honorary member of 
the Mineralogical Society of Russia at Petro- 
grad. 

Mr. J. J. Manlet, the curator of the 
Daubeny Jjaboratory, has been elected to a 
fellowship at Magdalen College, Oxford, for 
the prosecution of special researches in phys- 
ics and chemistry. 

Thb committee on science and the arts of 
the Franklin Institute has awarded its Edward 
Longstreth medals of merit to Professor A E. 
Eennelly, Messrs. F. H. Achard and A S 
Dana, for their joint paper entitled “ Experi- 
mental rm^rches on the dcin effect in steel 
rails,” appearing in the August, 1916, issue of 
the Journal of the Franklin Institute. 

Mr. John Hall Saob, sccretaiy of the 
American Ornithologists’ Union was, on April 
20, the guest of Dr. A E. Fisher, at the camp 
of the« Washington Biologists’ Field Club, at 
Plummer’s Island in the Potomac near Wash- 
ington, D. 0., where they were joined by six- 
teen other fellows and members of the union 
who gathered then in honor of Mr. Sage’s 
seventieth birthday. 

A cx>icPLiHBNTABT dinner was recently given 
to Mr. Thomas J, Parker by some of his 
friends, at the Chemists’ Club^ New York 
City. The speakers were Dr. Milton 0. 
Whitaker, Professor Chas. F. Chandler, Dr. 
Charles H Herty and Dr. Hugo Scbweitier. 

D% Bobkbt H. Lows, associate curator of 
anthropology at the American Museum of Nat- 


ural History, has received a temporary ap- 
pointment as associate professor in the Uni- 
versity of California for the academic year 
1917-18. He has been given a leave of ab- 
sence fay the American Museum of Natural 
History. In exchange, Professor A L. 
Rrod^ will join the staff of the museum dur- 
ing the first half of the year 1918. 

Professor H. H. Bartlett has received 
leave of absence from the University of Michi- 
gan for the next year and a half in order that 
he may take charge of the laboratories of the 
United States Rubber Oo. in Sumatra. At a 
recent meeting of the board of regents of the 
university, a letter was presented from Pro- 
fessor Bartlett with respect to a clause in the 
contract between himself and the United 
States Rubber Company relating to certain 
fellowships to be established in the university 
during Professor Bartlett^s absence by the 
company in order to retain certain of Pro- 
fessor Bartlett’s graduate students. This 
clause received the approval of the board. 

Professor B, G. Hoskins, of the North- 
western UnivOTsity Medical School, has been 
appointed editor of Endrocrinology, Ihe bul- 
letin of the Association for the Study of the 
Internal Secretions. 

Mr. GEmiOB H. Ashley has returned to the 
U. S. Geological Survey, Washington, D. 0., 
having concluded his term as acting jnrofessor 
of geology in Vanderbilt University. He 
took the chair of geology for six months in 
the absence of Professor 0. Glenn. 

W. £. Tottingham, assistant professor of 
agricultural chemistry. College of Agriculture, 
Madison, Wis., is on leave of absence and is 
working at Johns Hopkins University witii 
Professor Livingston, on special problems in 
plant chemistry and physiology. 

^Juuus Otto Sghlottebbbok, professor of 
pharmacognosy and botany and dean of the 
College of Pharmacy of the University of 
Michigan, died on June L 

ThR death occurred at Cambridge on June 
9 of T. MoKenny Hughes, F.RS., Wood- 
wardian professor of geology in the university, 
at the age of eighty-five years. He waa elected 
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a fdlow of the Royal Society in 1889, and re- 
ceived the lyell medal of the (Geological So- 
ciety in 1801, when he acknowledged the Talue 
of his intimate association witk Sir Oharles 
lyell, with whom he made many geological 
tonn during his early years. As Sedgwick was 
elected Woodwardian professor in 1818 he and 
his successor have between them occupied the 
chair for ninety-nine years. 

Horab T. Esknedy, geologist of the Geo- 
logical Survey of Irdand, was killed on June 
6 while serving as lieutenant in tho British 
Army. 

Tbb annual meeting of the American 
Ohemical Society will be held in Boston on 
September 11, 12 and 13. We learn from the 
Journal of Industrial and Engineering Chem- 
ieiry that the Northeastern Section has been 
requested by the directors to omit the usual 
annual banquet and excursions, and to arrange 
a program characterized by simplicity and 
seriousness, and bearing as fully as iiossible 
on questions concerning the activities of chem- 
ists both in the govoroment service and in the 
industries during the present war. Tho gen- 
eral meeting will be held on Tuesday morn- 
ing. This will be followed in the afternoon 
by a general conference to be opened by Dr. 
W. H. Nichols, chairman of the committee 
on chemicals of the National Defense Gouncil, 
and by Dr. M. T. Bogert, chairman of the 
Ohemistry Oommittee of the National Re- 
search Council, the conference Aen to be con- 
tinued from the floor. It is expected that 
an informal, get-together meeting of a social 
ohoraotOT will be held on Tuesday evening, 
at which time opportimity will be given for 
informal discussion of problems of the day. 
Wednesday morning will be devoted to divi- 
sional conferences, and the afternoon to divi- 
sional meetings, with papers, or a oontinua- 
tion of the conferences, as the divisions may 
decide. The presidential address will be de- 
livered on Wednesday evening. Thursday, 
both morning and afternoon, will be given to 
divisional meetings. 

Thb Rockefeller Foundation has awarded 
eontra ots for the building of two hospitals 


to cost $8,000,000, One of these will be 
located in Pekin and the other in Shanghai, 
and both will be for the work of the China 
Medioal Board. It is also announced that the 
Foundation will send a hospital ship to the 
Koros and allied tribes of the Sulu Archi- 
pelago. The Philippine government is co- 
operating in thia enterprise. The ship will 
cruise for five years among the many islands 
in the southern Philippine group. The 
foundation has learned that many of the 
Moros are suffering from sldu diseases, ma- 
laria, hookworm, dysentery and other diseases. 

Thb state health commissioner of Massa- 
chusetts has appointed as a oommittee on the 
conservation of child life^ Drs. David L. 
Edsall and William J. Gallivan, members of 
the public health coimcil, and Dr. lyman A. 
Jones, director of tho division of hygiene of 
tho state health department. As consulting 
members he has named Drs. Fritz B. Talbot, 
pediatrist and chief of the children’s medioal 
department, Massachusetts General Hospital; 
Richard M. Smith, Boston, pediatrist, as- 
sistant m pediatrics, Harvard Medical School; 
Walter E. Femald, psychiatrist, superintendent 
of the Massachusetts School for the Feeble- 
minded, and William Healy, psychologist, 
director of the psychopathic institute of the 
Chicago Juvenile Court, and Miss Mary 
Beard, director of the Instructive District 
Nursing Association. 

The Journal of the American Medical As- 
sociation states that on June 20, a session was 
held at the College of Physicians and Sur- 
geons, Philadelphia, at which physicians past 
the age for medical service organized for the 
reclamation of mon iifliysically unfit for the 
United States Army or Navy. Dr. W. W. 
Keen was elected president of the organiza- 
tion and as vice-presidents, Drs. John B. 
Doaver and James M. Anders. Physicians 
more than 65 years of age, doctors who can 
not pass the reserve corps medical examina- 
tion and physicians who for other reasons 
can not go to the front, wiU form the mem- 
bership of the organization which will include 
also dental surgeons, pharmacists and chiro- 
podists. The plan is to have a camp where 
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men who have been refused service in the 
army or navy for minor defeoU may have 
these defeots cured or so remedied that they 
will be able to enlist later. This is carrying 
out the plan of Dr. William Duffleld Bobinaon^ 
which won the apporoyal of the surgeon-gen- 
eral. The entire equipment of the German- 
town Hospital has been offered. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

The will of the late Colonel Oliver H« 
Payne provides bequests of moro than $7,000^- 
000 to charitable and educational institutions. 
The largest gifts are to Tale Universityt Lake- 
side Hospital, Cleveland, and the New York 
Public Library, each of which will receive 
$1,000,000. An endowment of $500,000 is be- 
queathed to the Cornell University Medical 
College. Other gifts include: Phillips Acad- 
emy, Andover, Mass., $500,000; St Vincentes 
Charity Hospital, Cleveland, $200,000; Cleve- 
land Jewish Orphans Asylum, $200,000; Ham- 
ilton College, Clinton, N. Y., $200,000, and the 
University of Yirginia, $200,000. 

Mbs. Reed, widow of late Dean John O. 
Reed, has presented to the library of the de- 
partment of physics of the University of Mich- 
igan about 400 scientific books and bound re- 
prints from the library of Professor Reod, the 
books being principally on physics and mathe- 
matics. There was received from Mis. Reed, 
also, a gift of eight prisms of special design of 
various kinds of glass and natural crystals 
made by Professor Reod and used by him in 
research work. Mrs. Guthe, widow of the late 
Dean Karl E. Guthe^ has presented to the li- 
brary about 100 volumes of scientific wodcs 
from Professor Ghitho’s library, together with 
about 1,000 oataloguod reprints of scientific 
papers and a card catalogue of several thou- 
sand referencea. 

Pbotbssob Robbbt DeC. Ward, of Harvard 
University, is giving instruction in meteorol- 
ogy in the school for the preliminary training 
of aviators, recently established at the Massa- 
chusetts Institute of Technology, in coopera- 
tion with the War Department For the pur- 


poses of this work, Professor Ward has beoo m e 
a member of the teaching staff at the Inatitote 
of Technology, and, under orders from the 
War Department, has been to Toronto to fa- 
miliariae hiznsdf with the instruction which 
is there being given at the Oadet School of the 
Royal Flying Corps. 

The State College of Forestry at Syracuse 
announces the aj^intment of Mr. Ernest Q. 
Dudley, of Leland Stanford University and 
the Yale Forest School, as assistant professor 
of forest extension. Mr. Dudley goes to the 
college from the U. S. Forest Service in Cali- 
fornia where he has recently been in charge of 
the Forest Service Exhibit at the Panama- 
Ooliforma Exposition in San Diego. 

Db. Milton 0. Winternxtz, formerly associ- 
ate professor of pathology in Johns Hopkins 
University, has been elected professor of 
pathology in the school of medicine of Yale 
University. 


DISCUSSION AND CORRESPONDENCE 

A RBMASBJ^BLE COINCIDBNCB 

The most remarkable coinddezkce known to 
me rdates to the discovery of Penrine’s second 
comet 1 published the facts in the case in 
The Obaeiwtory, VoL 26, pp. 29S-04, 1908, 
whore they were made familiar to many as- 
tronomers. On describing the ooinddenoe re- 
cently to a group of my colleagues in other 
sciences they urged strongly that I republish 
the facts in a journal of more general charac- 
ter, and thus make known the occurrence to 
students in other subjects. 

Professor Charles D. Perrinei, of the Lick 
Observatory staff, discovered the first of his 
many comets on November 17, 1895. This was 
Comet c 1895. He observed it night after 
night until December 20, 1895^ when it was lost 
to sight in the glare of the sun’s rays. The 
orbit of the comet was accurately determined, 
and its path for the early months of 1896 was 
computed and published in advance. 1 had the 
pleasure of assisting Mr. Perrine when he first 
looked for its reappearance from behind the 
sun, on the morning (just before dawn) of 
January 80^ 1896. He found it at onoe^ in the 
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predieted podtioiif end as an object easily ris- 
ible in medinin-sised telescopes. Beoauae the 
oomet was following its predicted path so 
doedy we decided not to squander money in 
cabling the fact of its reobserration to Euro- 
pean observers. Perrine observed his oomet 
morning after morning as weather permitted, 
for fifteen days, until on February 14 a cable- 
gram was received from Kiel, Germany, an- 
nouncing that Lamp had reobserved Perrine^s 
Oomet c 1805 that morning. The cablegram in 
cipher code was received at the Lick Observa- 
tory by one of the astronomers^ in perfect 
order as shown by the control word; but in 
converting the cabled right ascension of the 
comet from degrees and minutes of arc into 
hours and minutes of time the translator made 
an error of 34 minutes of time, equivalent to 
6** of arc. The erroneous translation was 
handed to Perrine. He compared this with 
what he knew to be the real position of Comet 
e 1896, by virtue of his observations in the 
preceding half month, and saw that there was a 
discrepancy of about 34 minutes of time. In- 
asmuch as the check word in the cablegram 
was correct he judged that the object observed 
by Lamp in Kiel must be a different comet 
from his own. The following morning was 
clear and he pointed the 12-inch telesooi>e to 
the position that was handed to him. In look- 
ing through the finder of the telescope he saw 
an eighth magnitude comet in the field of view. 
This did not surprise hino. He observed the 
position of the new comet, and we transmitted 
the observation by telegraph and cables as 
usual, as belonging to a new oomet discovered 
by Isunp in Kiel This new object was at once 
known as Oomet a 1696. Naturally consid- 
erable mystery existed (see Astronomical Jour- 
nSl, YoL 16, p. 66, 1896, and Astronomische 
Nachrickten, VoL 189, pp. 866-66, 1896). Sev- 
eral weeks dapsed before the tangled situation 
was unravelled at Mount Hamilton by our 
looking up the original cipher cablegram and 
detecting the error of 34 minutes in the con- 
version of arc into time^ made after the cipher 
message had been translated and dieoked. 

It is a surprising fact that the error should 
have directed the tdesoope upon an unknown 


comet, but the surprise increases when we con- 
sider another attendant fact The new comet 
was moving amongst the stars very rapidly; 
more than 2^ east in right ascension and more 
than 3^ north in declination, daily. When the 
cablegram was written in Kiel on the morning 
of the fourteenth the new oomet was six or 
seven degrees from the cabled position. When 
the erroneous position was handed to Perrine 
on the morning of the fourteenth the new 
comet was three degrees from that position. 
When the first opportunity earner the following 
morning, to examine the erroneous position, 
the rapidly-traveling oomet had moved into 
that position. Had the telescope been pointed 
to that position on any other morning whatso- 
ever, the celestial visitor would have been far 
outside the finder field, and the chances are 
fair that it would have come and gone un- 
seen. The cabled Kiel position of reobserva- 
tion of Comet e 1895 and Perrine’s position of 
Oomet a 1896 were: 

Comet 0 1896, Feb. 14, B. A. s: 19 h. 46 m., 

Bec.= — 2* 23' (eoneet tranriation). 
Oomet 0 1896, Feb. 14, B. A« = 19 E. 21 m., 

Dee.s^2* 23' (erroneous translation). 
Comet a 1806, Feb. 16, B. A. = I9h. 22 m., 
Dec.=— 2** 49'. 

The angular radius of the finder fidd was 
about V .8. 

I doubt whether another case of coincidence 
as remarkable as this one is on record in the 
literature of astronomy. 

W. W. Oampbbll 

LXOK OBSXBVATOaT, 

June 4, 1917 

BBPORT OP Da. B. H WILLIAMS ON THE 
FIRST PHASE OF PENNSYLVANIA 
GLACIATION 

When in 1880 Professor Lewis and myself 
conducted the survey of the terminal moraine 
across Pennsylvania (the results of which are 
embodied in volume Z of the Second Geolog- 
ical Survey of the State) we sui^> 0 Bed at the 
outset that we were following the actual limit 
of glaciation. Soon, however, we were con- 
vinced of our error and spoke of a ^fringe” 
of territory sparsely covered with glacial 
markingB, extending an indefinite distance 
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beyond. In deferaioe to otibera we had no 
objection to lubititating the words ^^atten- 
uated border for the word we had selected. 
The only person who has studied this “ atten- 
uated border” comprehensibly and in detail, 
in Fennsylrania, is Dr. E. H. Williams, Jr., 
whose attention was called to the problem 
twenty-five years ago, while he was lecturer 
on mining and geology, at Bethlehem. 

By good fortune Bethlehem is almost 
exactly on the exterior limit of this atten- 
uated border; and Dr. Williams’ familiarity 
with the mineralogy of the region and with 
the many problems connected with the work 
of mining engineering, specially fitted him 
for prosecuting the investigations which he 
began and pursued at his own expense until 
the work was completed. Though many of 
the results of this work had been presented 
in piecemeal in vaiious publications, it is 
only now that they are published in complete 
form and with adequate description and illus- 
trations, of which there are no less than fifty- 
six, mostly photographic reproductions. 

Following the example of Professor Cham- 
berlin, who first gave a satisfactory explana- 
tion of the lobate character of the moraines 
west of Pennsylvania, in the topography of 
the region, Dr. Williams has brought to light 
as never before the causes operating to direct 
and limit the movements of the ice over the 
mountainous regions of New England and 
the Middle States. 

1. There was a lobe extending southward 
between the Green Mountains and the Adi- 
rondacks through the Hudson Valley, the rock 
floor of which, between Lake Champlain and 
the Hudson Biver, was only 150 feet above 
tide. The average breadth of the upper Hud- 
son Valley between the 500-foot contour is 
sixteen miles. Between the 1,000-foot con- 
tours it is thirty-two miles; but at South 
Kingston, New York, Storm-King and Marl- 
borough Mountains rise abruptly 1,200 feet 
above the valley with a gorge between them, 
through which the river flows, only three 
fifths of a mile broad at the 500-foot contour 
and two miles at 1,000 feet As a consequence 
the ioe stream was diverted to the southwest 


through the Walkill-Bondout saddle into the 
great Pennsylvania valley, extending as far 
as Bethldtem, and damming up the Lehigh 
Valley so that the outflow of the drainage 
was turned over the watershed between the 
Lehigh and the Schuylkill at Topton; thus 
accounting for the glacial drift, which had 
been recognized by Salisbury, in tbs Schuyl- 
kill Biver at Norristown. 

A natural explanation of the northwest 
trend of the glacial border, as shown in east- 
ern and middle Pennsylvania, is found in the 
gradual rise of land to the west, which in 
Potter County attains an elevati(m of 2,500 
feet But in Schuylkill County the swelling 
mass of ice surrounding and finally over- 
topping the Catskill Mountains penetrated to 
Morea a few miles north of Pottsville leaving 
glacial markings of great interest on the sur- 
face of the mammoth coal bed, at an elevation 
of 2,100 feet above tide. 

Again, as the Labrador ice advanced and 
increased in volume, passing around the ele- 
vation of the Adirondack Mountains it pen- 
etrated the Mohawk Valley through the 
Black Biver sag and entered the east fork 
of the Susqu^anna, reaching the valley of 
the West branch at Williamsport and crossing 
over it so as to produce a dam causing the 
water to extend up Eagle Valley and run over 
into the Juniata at Tyrone, thus accounting 
for the glacial debris that I. C. White had 
found in the lower Juniata. 

But it is in northwestern Pennsylvania 
that most interesting facts come to light It 
appears that there was a long interval after 
Kewatin and the Labrador glaciers set 
out upon their careers before they became 
confluent; so that when the Kewatin ioe in- 
vaded the valley of the Great Lakes and 
poured its torrential drainage into that valky, 
Labrador ice was obstructing the eastward 
exits both through the St. Lawrenoe and 
through the Mohawk. This caused a rise of 
water over the basin of western Ontario and 
western New York, until, through the Oone- 
wango, it eventually found an exit into the 
Allegheny Valley, which then was not oon- 
tinuous but was separated by a ool aomewhat 
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loutti of Franklin from which streams were 
flowing both north and south. But this col 
was rapidly reduced by the glacial torrents 
and thus the present channel was formed. 
It was during this period that those remark- 
able deposits in the Oonewango and the Alle- 
gheny about Warren were formed. ' At the 
bottom there is an immense deposit of fine 
sediment in horizontal laminn giving place 
towards the Burface>i which rises 300 feet or 
more from the rock bottom, to coarser de- 
posits indicating a southward flow of water. 

One of the most interesting discoveries at 
this point is a nugget of Lake Superior Cop- 
per embedded in undisturbed deposits of 
glacial origin, dropped as Dr. Williams 
bdieves by icebergs floating m this temporary 
lake. Nuggets of copper which Dr. Williams 
is pretty confident are from the Lake Supe- 
rior region are also found in glacial deposits 
of eastern Pennsylvania, brought thither as 
he believes by icebergs, which in an earlier 
period passed through the Mohawk Valley 
before it was completely obstructed by the 
Cbamplain-Hudson lobe of ice. 

Dr. Williams names his brochure “Penn- 
sylvania Glaciation; First Phase,” and gives 
ample reasons for believing that lu the East, 
at any rate, there is not that immense sep- 
aration between the earliest and latest 
phases which geologists in the Mississippi 
Valley have been accustomed to assume as 
separating the Kansan from the Wisconsin 
stages. In Pennsylvania it is certain tliat 
such a wide separation can not be main- 
tained; for. though it is true that the glacial 
deposits over the attenuated border are in 
general more highly oxidized than those in 
and north of the moraine, they are not all 
highty oxidised. Mingled with the highly 
oxidized material of this area there is a small 
proportion of comparativdy fresh material, 
and it is that which must determine the age. 
It is evident that the most of the material on 
the attenuated border was oxidized in pre- 
glacial times and was brought forward in 
that condition by the ice movement For ex- 
ample^ numerous pebbles are found which are 
oxidized on the outside, while there is a core 


on the inside that is unoxidized, while in 
some instances such pebbles have been ground 
off on one side by the glacial movement, ex- 
posing this unoxidized core and leaving the 
thick covering of oxidization on the other 
side. 

Certainly the scientific public is greatly 
indited to Dr. Williams for the pains which 
he has taken: first, to ooUeot the facts which 
are found in this brochure^ and second for 
bringing them before the public in such full 
measiue. at his own expense. No glacialist 
can afford to remain ignorant of tiie facts 
and discussion of principles contained in it. 
The reader will lack only a detailed map of 
tho state of Pennsylvania, which he needs to 
have constantly before him. The small relief 
map accompanying the publication is good so 
far as it goes, but needs to be supplemented 
for reference by one that gives minute details 
of topography and geology. 

G, Frederick Whiqht 

Oberlin, 

May 28. 1917 


QUOTATIONS 

THE WAR AND SCIENTIFIC INVESTIGATION 

The commendable patriotic ambition of 
every ri^tminded American to render his best 
help in the time of his country's need has 
raised questions of choice for many citizens. 
The spirit of service is rife throughout the 
country, and one's first impulse frequently 
urges him to enter those avenues of activity 
that lead nearest to the combat. A sane, calm 
review of the situation indicates, however, 
that there are many fields which require pro- 
found attention, even though they often seem 
quite remote from the tronches. The chemist 
111 the munitions works, tho bacteriologist who 
is testing the efficiency of the latest anti- 
septics. the agriculturist who is striving to 
solve the immediate difficulties of farm larac- 
tise or aiding in the “ speeding up ” of the 
production of staple crops, live stock and other 
food products — all of these workers are an 
indispensable part of the great human organi- 
sation that must cooperate to lead the way 
to victory. Frequently many workers, par- 
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tioulaily youogeir men engaged in important 
inveetigationB, gain the uncomfortable feeling 
that they are not doing their full duty when 
they plod along so far removed from the noise 
of the conflict. Such persons need encourage- 
ment at the present moment They must not 
all be permitted to withdraw from the less 
conspicuous though highly important labor of 
productive investigation which may anticipate 
the needs of the hour. The war has already 
directed attention as never before to the inti- 
mate relations between science and industry, 
as well as to the vital necessity of fostering 
these rdationships. Two generations ago, Dr. 
loron Playfair deplored the holding ** to mere 
experience as the sheet anchor of the country, 
forgetful that the molds in which it was cast 
are of antique shape, and ignorant that new 
currents have swept sway the sand which 
formerly held it fast» so that we are in immi- 
nent risk of being drifted ashore.” Despite 
the brief period full of the enormous difB- 
culties of organising a great military oam- 
paign and instituting active defenses as well 
as naval warfare, substantial headway has 
already been made in the mobilisation of 
scientific investigation. Researches can not 
be manufactured on command or completed 
over night Nevertheless the National Re- 
search Council has already made a commend- 
able beginning in a movement that will enlist 
some of the best scientific minds of the na- 
tion and encourage them to continue the work 
for which they Bie specially trained and best 
equipped. In our enthusiasm for the more 
apparent hdps to success we must not forget 
those potent silent forces, nor allow the leaders 
of the nation to overlook the need of support- 
ing and stimulating them. Even war thrives 
thrugh the fundamental discoveries of science. 
— The Jtmmal of the American Medical As- 
sociation. 


SCIENTIFIC BOOKS 

Tomorrow: Letters to a Friend in Germany, 
By Hugo MOnsterberq. D. Appleton & Co. 
$ 1 . 

Aa soon as Columbia really sets her fees toward 
^ psaao, fhft war elouds will be diddled and tha age 


of our hopes will dawn. My laind is gleaming wKh 
radiant hopes. Peaoa must eome aooBf and 
knows, my friend, when the roaea bloom again la 
your beaotifnl garden, emo of the Carman aUps 
intemod bm in BoaUm may have brought me baek 
to the Fatherland to you. I am sure in one won- 
drous hour at home I ean tell yon face to faoe so 
mueh more than I have told yon In these letters. 
Yes, when the roses bloom. . . . 

The roses will bloom, and perchanoe peace 
will come, but the author of these hopefal 
words has departed, leaving a message which 
will not soon be forgotten. Professor Mfln- 
sterberg wrote his last book, well called " To- 
morrow,” in the form of letters to a friend in 
Germany. The professor of psychology has 
given us a study of extraordinary psyoholog- 
ical interest; wherein, under a certain appear- 
ance of unity, we see the ferment of German 
and American ideals, and their influence on a 
scholarly mind. When he came to this coun- 
try, Mfinsterberg stipulated that he would re- 
main a German eitUen. He did so remain, in 
a political sense; yet he could not eeeape 
Amerioanixation, and his last wish, in the 
midst of war and of anti-Germanism, is for the 
union of Germany, England and the United 
States I 

Nevertheless, the German point of view is 
never forgotten. The ideal is nationalism, 
combined with a not too insistent internation- 
alism. Science^ philosophy, art, must be inter- 
national; the new nationalism of Germany, 
which '^pleads for a kind of intdleotual em- 
bargo,” is petty and dangerous to real culture; 
yet "truth must be clothed in its national 
garb.” What is nationalism! It is not the 
cult of race: " we have beard so often and with 
BO much assurance the story of the omnipo- 
tence of race in human history. The true psy- 
chologist always knew that it was a legend, and 
the vrar has demonstrated it again.” Yet, we 
are told, " in every nation we grasp a oneness 
of traditions and memories, of language and 
customs, of laws and literature^ of arts and 
Boienoes, of commerce and politics, of morals 
and religion.” Do we, indeed! In Switser- 
land or the Britirii Empire, for example! Is 
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it Aot t fact that the nation, aa nations go to- 
day» ia an artificial alliance for economic pur- 
poieal The real groupings of mankind, in a 
Viritual, intellectual or even hiatorioal aenae, 
are naually not coincident with national boun- 
dariee, and afford no support to the doctrine 
that nations are the moat sacred of all human 
units. How far Hiinsterberg could be led 
astray by the ideal of nationalism ia ahown in 
his defense of the militant professors who, 
" uplifted by a healthy patriotism,” proclaimed 
historic and political facts as they appeared 
from the angle of their hopes (p. 87) ; yet he 
hastened to add that “ while our beliefs may 
dash, no hatred ought to darken our vision.” 

The new idealism, as interpreted by Mdn- 
sterberg, is that of organisation for public serv- 
ice. " Where individualiam prevails, subordina* 
tion is unwelcome; and that means that dilet- 
tantism flourishes and the expert is powerless. 
The dilettant ia now ruled out and the triumph 
of the eocpert secured all over the world for the 
days to come; organisation r^lacea haphasard 
performance; the adf-oonacioua will of the 
group suppresses the individual whim* To 
have attained this ia the most important vic- 
tory of the Oerman nation. If the war brought 
nothing else, this alone may make us feel that 
those who died on both sides did not give their 
lives in vain” (p. 187). With this interpreta- 
tion, the new nationalism finds fresh meanings. 
The nation is now the cooperative unit It 
is the machine, all parts of which work to- 
gether in harmony. Why not extend this idea 
farther, and let the unit be mankind I 

The conception of universal cooperation, 
once we have grasped and appreciated the ex- 
traordinary coherence of such a strange con- 
glomeration as the British Empire, is simple 
and attractive. Since nations, artificial as 
they are, are such workable units in time of 
stress, wbat is to prevent the extension of the 
national method until nations are no morel 
ICfinsterberg looked forward to something like 
that; “the world federation ought to be an 
ideal . . . but it must have ages to mature.” 
It cap not come through law, but must arise 
“ out of the needs of the active nations,” must 
be dynamic and constructive. 


The interplay of diverse ideas and ideals 
produces inconsistencies which ahemately 
irritate and charm. It is irritating to find 
what seems to be a failure in the integrity of 
soientific reasoning, but one is charmed at the 
naive sincerity of the utterances. After all, 
the road to salvation is not the straight and 
narrow path we have been led to imagine, but 
has many turns. Every promising path ap- 
pears to have its obstacles and its dangers. 
Even the federation of the world might lead 
to an ossification of the springs of originality 
in mankind. State socialism may go the way 
of all organization carried to extremes, and 
lead to petrefaction. 

History shows us that the causes of progress 
are largely individual. The new movement 
arises as a consoquence of the breaking away 
of some personality from the fetters of the es- 
tablished order. He may be crucified, but his 
work permeates society, and fructifies through 
social cooperation. Thus individualistio and 
socialistic forces are alike indispensable for 
progress. Mfinsterberg seems not to have fully 
appreciated this; the Germans, as a nation, do 
not appreciate it, and that is why we dread the 
“ Pruflsianization ” of the world. On the other 
hand, we have not sufSciently appreciated the 
importance of organization; and here in Amer- 
ica, in particular, the woric of individuals fails 
for lack of adequate cooperation. 

Wc grant with Miinsterberg that a genuine 
idealism is at the base even of German war- 
fare. He himself defines it exactly. “ It is a 
belief in * absolute' values. . • . Bdief in ab- 
solute values means simply that the deed is 
valued independent from the pleasure it brings. 
... If we ore filled with the belief that an ac- 
tion has value without any reference to pleas- 
ure or pain, then we credit it with absolute 
value. To be guided in life by such a belief is 
idealism.” This conception is expanded quite 
fully, and as presented has its attractive side. 
Indeed, who can go through life sanely or use- 
fully without some such idealism, some belief 
in unprovable axioms or “absolute values”! 
Yet modem science becomes more and more 
experimental, more and more inclined to test 
all things, and hold fast to that which is good, 
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OM shown l)y the test, Pragmatiam may be 
vicious when narrowly oonceived« but the prag- 
matic attitude leads ua away from dogmatic 
idealism toward intelligent action. The Ger- 
man army^ in its conduct toward its own mem- 
bers as well as its treatment of the unfortunate 
peoples who come under its power, does indeed 
strive for ** values ^ independently of pleasure 
or pain. Nationalistic idealism can be made 
the excuse for deeds which could find no justi- 
fication in the presence of the simplest en- 
quiries into consequences, as measured by 
those supposedly negligible phenomena, human 
pleasure and pain. Hiinsterberg, great-hearted 
and striving after good, would not have so far 
forgotten the relations between cause and ef- 
fect; but we must combat any philosophy, any 
course of action, which docs not incessantly 
seek justification by results measured in hu- 
man welfare. 

T. D. A. COOSEBELL 


SPECIAL ARTICLES 

A BHYTHMICAL ** HEAT PXSUOD** IN THE 
OUINEA-PIQ 

Dubiko the past six years we have been using 
guinea-pigs in an extensive breeding experi- 
ment and it has become more and more evi- 
dent 08 our woric goes on that the existing no- 
tions of the ovulation periods in these ani- 
mals are of no practical value, or are prac- 
tically inoorieot In a number of the experi- 
ments it became important to know accurately 
when the females “ came into heat ” and when 
ovulation took place. We had concluded, from 
numerous observations as well as theoretically, 
that the female guinea-pig very probably had 
a definitely regular and periodic sexual cycle 
if it could be worked out exactly. On account 
of the need of this exact information, we have 
studied the oBstrous cycle in these animals dur- 
ing the past eighteen months. 

Most other attempts at a solution of this 
problem have centered in a study of the ovary, 
which necessitated either its removal by oper- 
ation or the killing of the animaL In either 
case the procedure brought to a oondueion the 
observation or experiments on the ovulation 
^ cydee in that specimen. Becognixing, on the 


other hand, that no thorough investigation of 
the uterus and vagina in the living female had 
be^ made, it occurred to us that possibly 
CBstrouB changes might take place even though 
they are so feebly expressed as not to be notice- 
able on casual observation. The absence of an 
apparent cestrous or procBstrous flow from the 
vagina of the guinea-pig has, no doubt, been 
the chief reason for the general lack of knowl- 
edge of the OBstrous cycle. It was, therefore, 
determined to make a minute exaxnination of 
the contents of the vagixuB of a number of fe- 
males every day for a long period of time to 
ascertain whether a feeble flow might exist, al- 
though insufficient in quantity to be noticed 
at the vaginal orifice or vulva. 

The observations were made by using a wn*11 
nasal speculum which was introduced into the 
vagina and the arms opened apart by means 
of the thumb screw. This instrument permits 
an examination of the entire surface of the 
vaginal canal. In this way the vagins of a 
number of virgin females have been examined 
daily and smears made from the substances 
that happened to be present in the lumen. 

By the use of such a simple method, it was 
readily determined after examining the first 
lot of animals for a few months that a definite 
sexual period occurs lasting for about twenty- 
four hours and returning with a striking reg- 
ularity every fifteen or tixteen days. During 
this twenty-four hour period the vagina con- 
tains an abundant fiuid which is for about the 
first half of the time of a mucous consistency. 
The vaginal fluid then changes into a thi^ 
and cheese-like substance which finally be- 
comes slowly liquefied and serous. This thin 
fluid exists for a few hours and then disap- 
pears. Occasionally toward the end of the 
process a slight trace of blood may be present, 
giving the fluid a bloody red appearance, other- 
wise it is milk-white or cream color. 

According to the changes in appearance and 
consistency of the vaginal fluid, one xnay dis- 
tinguish four different stages. The first stage 
having a mucous secretion, a second stage the 
cheese-like secretion, a third stage with the 
fluid becoming serous and a fourth stage, not 
always recognised, during which a bloody die- 
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obarge is present. The duration of these sev- 
eral stages is subject in the different animals 
to individual variations. The first stage, how- 
ever, is generally longest and lasts from six to 
twelve hours or even more, and during this 
time there is a gradually increasing quantity 
of the mucous secretion which at its height is 
very abundant and fills the entire lumen of the 
vagina. second stage is shorter, lasting 

from two to four hours, and passes gradually 
over into the third stage which lasts from four 
to six hours. The fourth stage is the shortest, 
only about one to two hours long, and for this 
reason it is often missed in examining the 
animals during the periods. It is also possible, 
as mentioned above, that the fourth stage may 
not typically exist in all individuals and the 
quantity of blood present is very different in 
the different specimens. The succession in 
which these stages follow one another is re- 
markably definite. We have never observed 
any change in the typical sequence of the 
stages and the time consumed by the entire 
process is closely the same in all cases. 

A macroseopical examination of the uterus 
and vagina during this period of sexual activ- 
ity shows the entire genital tract to be con- 
gested. The vessels to the ovary, uterus and 
vagina are large and conspicuous, the uterine 
horns and the vagina are slightly swollen and 
infiamed. However, as soon as this short 
period of activity is over, the congestion disap- 
pears and the uterus and vagina take again 
their normal pale aspect. At the same time 
the vaginal fiuid diminishes and the vagina, 
especially during the first week after the sex- 
ual activity, is as clean as possible, showing 
none of the secretion. The external vaginal 
orifice, which during the period of activity is 
more or loss open, actually showing in a few 
oases a little fiuid or some blood, closes and be- 
comes less accessible after the period 

During the second week following cestrus a 
little mucous discharge begins to appear in the 
vagina and increases progressively, indicating 
that the new period of activity is nearer and 
nearer approadiing. The orifice of the vagina 
-is sometimes open during this stage and thus 
explains why this sign, which was observed be- 


fore, does not make it possible to detect the 
actual time of the regular cestrous activity* 

The complete results of the present study 
which will be published in full elsewhere may 
be stated in brief as follows. 

Guinea-pigs kept in a state of domestication 
and under uniform environmental conditions 
possess a regular dicsstrous cycle repeating 
itself in non-pregnant females about every six- 
teen days throughout the entire year with 
probably small and insignificant variations 
during the different seasons. 

During each cycle typically corresponding 
changes are occurring in the vagina, the 
uterus, and the ovary; a given stage in one of 
these organs closely accompanying parallel 
stages in the other two. 

Each period of sexual activity lasts about 
twenty-four hours and is characterised by the 
presence of a definite vaginal fiuid, which is 
not sufficiently abundant to bo readily de- 
tected on the vulva, but is easily observed by 
an examination of the interior of the vagina. 

The composition of the vaginal fluid changes 
with the several stages of change occurring in 
the uterus and vagina. 

(a) To begin with, during what we term the 
first stage, the fluid consists of an abundant 
mucous secretion containing great numbers of 
desquamated vaginal epithelial cells. At this 
time sections of the vagina show an active 
shedding or desquamation of its epithelial lin- 
ing cells. The cells of the uterine epithelium 
are loaded with mucus, and an active migra- 
tion of polynuclear leucocytes is taking place 
from the vessels of the vagina and uterus out 
into the stroma and towards the epithelial 
layer. 

(b) During the second stage the oontents of 
the vagina become thick and cheese-like on ac- 
count of the great accumulation of desqua- 
mated epithelial cells. The walls of the uterus 
and vagina become congested and the migra- 
tion of leucocytes bocomes still more activa 

(c) The leucocytes reach the epithelium and 
vigorously invade its cells and intercellular 
spaces during the third stage. These wander- 
ing cells becKime enclosed within and appar- 
ently dissolve the breaking-down dead cells of 
the epithelium. The vaginal fluid becomes 
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thinner under the ditflolvinff or digesting ac- 
tion of the leucocytes. The congestion in the 
uterus and vagina becomes still more pro- 
nounced, giving rise to small blood masses or 
hannatomata beneath the epithdium. The 
thelium of the uterus is highly disorganised, 
vaouolised and richly invaded by the leuco- 
cytes, so that portions of it fall away en 
masse, actually carrying with it in some cases 
calls of the stroma. 

(d) The fourth atage is merely a continua- 
tion or result of the activities of the third. 
The falling away of the epithelial pieces and 
stroma cells permita the escape of the small 
hematomata or blood knots, thus causing a 
dight bleeding into tbe lumen of the uterus 
and vagina. These traces of blood often give 
a reddish aspect to the vaginal fluid. At this 
same stage a regeneration process begins from 
the necks of the uterine glands and also appar- 
ently from the epithelial infoldings in the va- 
gina, so tliat tbe lost epithelium becomes rap- 
idly replaced almost before it has ceased fall- 
ing away. 

The regeneration process in the guinea-pig 
is very short, lasting only a few hours, from 
aiz to twelve in all 

Ovulation seems to occur spontaneously dur- 
ing every heat period without exception. The 
rupture of the follicles with the consequent 
ovulation takes place about the end of the sec- 
ond stage or the beginning of the third; that 
is, during ihe presence of the thick cheese-like 
vaginal fluid. 

During the diosstrum or intermenstrual 
period there is very little fluid to be found in 
the vagina. This scant fluid consists of 
mucus in which are some atypical squamous 
cells from the vaginal wall and many leuco- 
cytes. A number of the leucocytes are old 
but there are probably new ones arriving al- 
most continuously from the wall of tbe vagina. 
The only time at which the vagina seems to be 
practically free of leucocytes is immediately 
before and during the first and second stages 
of the CBStrous period described abova 

A mariced correlation exists between the 
OBStrouB changes in the uterus and the develop- 
mltital cycle of the corpora lutea. When the 


corpora lutea are highly devdoped and ^ 
parently active the muooM of Hie uterus and 
vagina show a normally vigorous and healthy 
condition. While on the other baud, when the 
corpora lutea begin to degenerate during the 
second week after the ^^heat period” the 
mucosB of the uterus and vagina also begin to 
shown signs of degeneration and the prooeai 
of desquamation slowly commences. At about 
two we^s after the last " heat period,” when 
the wholesale destruction of the mucosa be- 
gins, the corpora lutea are almost completely 
degenerated. The breaking of the Graafian 
follicles occurs during the oostrus as a result 
of a congestion which began in the theca fol- 
liculi at about the same time os the congestion 
of the stroma of the uterus and vagina. And 
finally when the regenerative growth of the 
uterine mucosa sets in, the ovaries then poa- 
Boss new corpora lutea in an active state of dif- 
ferentiation which wore derived from the re- 
cently ruptured follicles. 

It, therefore, might be imagined that the 
secretion from the oorpora lutea exerts a pro* 
tective influence over the uterus and vagina 
while the absence of this secretion permits the 
breaking down and degeneration of the uterine 
epithelium typical of the heat jieriod.” 

C, JL Stookakd, 

G. N. Papanioolaou 


THE IOWA ACADEMY OF SCIENCE 

Ths thirty-first aumal sMsion of ths Iowa 
Academy of Seienee was held at GrinneU OoQege, 
Qrinnell,*on April 27 and 28. The opening meet- 
ing was called to order on Friday afternoon by 
Fresldait Stewart, of the State nniversitj. After 
the transaction of preliminary bnalnem the preri- 
dent dellTSTed hit annual addrcM on ^'Beosat ad- 
vances in physical science and the relation of the 
Iowa Academy to solentlflc progroH,” Professor 
Gonard, of Orinnell, who had been the academy's 
delegate to the tenth annnal meeting of the lUl- 
Bois Academy of Sclmiee, gave a report of that 
meeting. A number of papers of general Interest 
were read and the president announced that other 
papers would be read before the appropriate sec- 
tions, iriiieh were; 1, Geology; 2, Zoology and Bot- 
any; 8, Mathisnatios, Physics and Obcmistiy. 

Professor B. A. Milltkan, of ths UnlTersity of 
Ohioago, was to bare given the annnal address, but 
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Bi bo WM wiBble to leare his work on the Oonnoil 
for Nationtl Defense, at Washington, Professor B. 
H. Woodward, of the Unlfenitj of Iowa, gaTs the 
address on the ^^Application of seisnee to flood 
pnfTentloa,*’ an ontllu of his work on the Dajton, 
Ohio, flood-prevention project 
Following the meetings of the sections on Bat- 
nrdaj morning the bnsiness meeting was held, at 
which the following ofBears were elected for the 
coming year. 

Frefideat— L. 8. Boss, Drake TTniversitj, Dee 
Holnea. 

First Fios-presidsfO — 8. W. Be^er, State Oollege, 
Ames. 

Second Fiee^pneident — 0. £. Seashore, State 
Uttlversitjr, Iowa City. 

Seoreiary — James H. Lees, Iowa Geological Sur- 
vey, Dee Moines. 

Treasurer— A. 0. Thomas, State University, 
Iowa City, 

Besolntions were adopted pledging the support 
of the academy to the President of the United 
States, also commending the action of the Iowa 
legialatoie in passing lavs to give quail and 
prairie chicken a cloeed season of flva years and 
providing for a board of conservation to investi- 
gate localities in Iowa which are of scenic, scientific 
and historic interest. 

PBOCOAH 

Oeoloffjf and Allied Subjectt 
A notable mound proup n«ar the proposed povem- 
ment park at McOrepor, Eluson Oaa. 

(a) Wave action and reeults of ice action aa aeen 
near the Maohride Lakeeide laboratory, eummcr 
of 1910. (b) Second record of oeeiUaiiont in 

lake level, and records of lake temperatures and 
meteorology, at the kfacbride Lakeside labora- 
tory, July, 1916: John L. Tilton. 

Possible fan struaiure in Canadian doclc%es: 
Cbaelbs Kma. 

The Cordillera in Jasper Parki in northwest Al- 
berta, as in other parts of the great mountain 
chain, is characterised by tremendous thrust 
planes; but unlike most other portions there is on 
the east flank a sharp flexing on a large scale. 
The especially notable featore is the Appalachian 
or Alpine type of stmeture. The relationshipe of 
the varioDS members are presented with greater 
perspicuity than anywhere sAae throughout the en- 
tire extent of the Bocky Mountain region, per- 
haps with greater graphic distlnetness than Appa- 
lachisn structure is exhibited in the whole world. 
A hundred milee farther south, on the west side of 


the chain, the pre-Oambrian *iMt*** with steep but 
variable slants indicate the preeenee of the other 
half of the orographic fan. 

Olaoier dame of oentral WasMngton: OsAXLn 

ExYxe. 

Extent end age of Cap-aurUrSt /oalt; CHAuas 
Kxtzs. 

A bibliography of the driftleee area: W. D. Ship- 
ton. 

(a) The Iowan glaciation and the eo-oalled Iowan 
loeu deposits, (b) Post-Kansan erosion, (e) 
The Buchanan gravels of CaMn and the Iowan 
outwosb; M. M. Luobton. 

The loese and the antiquity of man: B. Bbimik. 
History of the Pleistocene in Iowa: Eumbt J, 
Oablx, 

Plcistooene depostts between Manilla in Crawford 
eotttity and Coon Bapxds tn Carroll county, Iowa: 
Qxoaox F. Kat. 

The most signifleant features that have been re- 
vealed by a study of the Pleistocene deposits in 
many deep cuts made recently between Mipiill^ in 
Crawford county and Goon Rapids in Carroll 
county, by the Chicago, Milwaukee and St. Paul 
Railway Company, were described. 

Odheyedan mound, Osceola county, Iowa: Geobgi 
F. Kat. 

This brief paper describes the chief characters 
of the long time famous Ocbeyedan mound, which 
is thought by many persons to be the moat pic- 
turesque topographic feature in northwestern Iowa. 

The mound is a kame which was formed during 
the recession of the Wisconsin ice sheet 
The esthetic value of such beautiful and inter- 
esting geological phenomena as Ochoyedan mound 
should be fully appredatod by the citluns of the 
state, and every effort shoold be made to prevent 
their deetruction. Already Ooheyedan mound has 
been somewhat marred by the removal at its som- 
mit of sand and gravel which was used for com- 
mercial purposes. To be sure, the mound is valu- 
able for the many thousands of tons of material 
that might be taken from It to be used for road- 
making or other purposes, but of far greater valuo 
is it to the state as a beauty opot, a landmark, 
which should be conserved for future generations 
Just as lealously as we are wont to conserve our 
material resources. 

A note regarding a t^ht easihq^ake at Iowa City, 
on April B, 1917: Gnsox F, Kat. 

A supposed fruit or nut from the Tertiary of 
Alaska: A. O. Thoicaa. 
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Tba fpaoimen, which wu eoUeetcd in the eo*l- 
bearlng bedi of the Tokun formation, U about 8 
cm. in diameter. The ^jmmetrieal arrangmnent of 
certain meridional and other lines on its surface 
and attached fragments of what appears to ha^e 
been an epicarp suggest that it maj be a fossil 
fmit or nut Other poasibibtlcs are suggested. 

A large colong of foetU coral: A. O. Thokas. 

A coral eolonj of gigantic proportions was re- 
eentlj discovered in a reef of Nlagaran corals in 
Jones coontj. Conditions under which the colony 
occurs, its dimensions and associations, are de- 
scribed. niustrationa. 

Notes on a decapod Crustacean from the Kinder- 
hook shale near Burlington: Otto Walteb, 
Mississlppian crustaceans are comparatively 
rare. An incomplete speeimon found imbedded in 
a hard shaly nodule is described. It seems to be 
allied to the old genus Pdleopaleomon, 

Some observatione on the history of YangUe 
Bieer, China: 0. L. Poem. 

Some gedlogio aspects of conservation: Jaues H. 
Liia. 

Some of the beauty spots of Iowa are described 
and their scenic and geologic values are mentioned. 
The necessity for their preservation is emphasized. 

Some fundamental concepts of earth history: 
James H. Lees. 

After a brief discussion of the evidence for pro- 
gressive development of the material world there is 
given an outline of the trend of thought regarding 
the history of the earth. This outline covers the 
work of leading thinkers from the Greek and Bo- 
man philosophers to the great systems evolved by 
La Place and Chamberlin. 

(o) The Prairie du Chien-8i. Peter unconformity in 
Iowa, (b) The origin of the St Peter sand- 
stone. (c) Some conclusions concerning the 
erosional history of the driftless area: A. C. 
Tsowbhidoe. 

Some Economics 

Improved method for home canning : C. N. Kinney 
AND MAUaiGE BIOKEE, 

Suggested use of calcium chloride and other 
salts in solution in outer vessels of double boilers 
to raise boiling point in inner vesseL 
Experiments in cooking cereals, canning fruit 
and vegetables indicate that this cheaper device 
may replace the auto-clav for these porpoees, espe- 
eia^f itoi the inner vessel is subjected to slight 
pnesore. 


Pkysies 

(a) Certain features of rheostai dssign. (6) An 
interesting ease of resonenoe in an olterneAing 
current circuit; H. L. Dodge. 

The absenoe of rclotioncMp between cZcctro-ms- 
chanicoi properties of selenlsm crystals and their 
photo-eZeetrto emission by ultro- violet light: 

C. Brown and P. B. Yxttee. 

The X-ray K-radiatian from tungsten: Elmeb Dxb- 
8HEM. 

The in/luenee of intensity ratio in binaural eound 
localisation ; E. M. Beery and O. C. Bunch. 

A peculiar eleetricaUy conducting layer on the sur- 
face of mica ; O. W. Stewart. 

On the torsional elasticity of drawn tungsten wires: 
L. P. SiEO. 

The thermal conductivity of tellurium; Arthur B. 
PORTSCH. 

(a) Elcctricdl capacity of similar, non-parallel 
plane plates, and its application where the plates 
are non^ectangular. (b) Mathematics of stro- 
boscopy; The slrobodeih; Theory of the stro- 
boscopic effect by reflectuyn of light from vi- 
brating mirrors, (e) Preoontact conduction cur- 
rents: L. £. Dodd. 

Effect of drawing on the density and specific re- 
sisfoftce of tunysfen; Wm. BOHaixvia. 

Effect of gases on untlateral conductivity: Bobert 
B. Doobon. 

Zoology and Allied Subjects 
Birds of the past winter, 1916-17, in northwestern 
Iowa: T, 0. Stephens. 

A list of the birds observed in Clay and O'Brien 
countiee, Iowa: Ira X. Qabuelbok. 

An annotated list of the mammals of 8ao county, 
Iowa: J. A. Spurbell. 

Bell’s vireo studies: Walteb W. Bennett. (H- 
lustrated with lantern.) 

Observations on Bell’s vireo, a species of the 
central United States which has heretofore been 
little studied. Near Sioux Citj it arrives unob- 
trusively from the south during the second and 
third weeks In May. During nesting, which imme- 
diately follows, the bird has been found to sing on 
the nest after the fashion of the warbling vireo. 
A tendency of the bird to become easily tamed, a 
habit of very frequently sitting for long periods in 
a resting attitude near the nest, and other eharac- 
teristie actions have been noted. Also, an un- 
usually large proportion of eowblrd ’s eggs in their 
nests and other facts point to a possible diminish- 
ing number of individuals of the species, at least 
near Sioux Olty. 
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An of iho oranial ganglia in Squaliu 

oognthtao: Ballt P, Hughxb. (lUostrated with 
latfteni.) 

Thli BnaljBli 0 <m 6 nn 8 the reealts of Strong 
(1908) end Lmndacre (1016). The trigeminus 
gani^on ie eonstrieted into a ventral znazillans 
and a dorsal mandibular and superficial ophthalmic 
portion; the ophthalmicus profundus has a distinct 
ganglion. The facialis comprises the geniculate 
ganglion, a motor root distributed through the 
hfomandibnlar trunk, and three lateral line gang- 
lia — a buccal, a superficial ophthalmic VII., and a 
third out in the hyomandibular trunk— rthe fibers 
from the last two forming the dorsal lateral Ime 
root, those from the buccal, the ventraL The audi- 
tory ganglion is distinct, rising hj a large root 
Just ventral and posterior to the lateral line roots 
of the VII. The IX. ganglion is visceral sensory 
with a »™*ll lateral line ganglion in its anterior 
end. The lateral line fibers rise by a small sepa- 
rate root just barely in contact dorsolly with the 
lateral line root of the X. The vagus rises by a 
large anterior lateral line root followed by a suc- 
emsion of visceral sensory and motor roots. There 
are three lateral line ganglia on the X., almost 
fused together. A small general cutaneous element 
is given off with fibers from the first two of these. 
The visceral ganglia are also slightly segmented 
into four branchial and ene intestinal portion, the 
last two quite inseparable. The cervical plexus, 
comprising the two occlpitols and first three spinal 
nerves, is in contact with the vagus, but entirely 
distinct from it. 

The eyeball tmd auooiated etructnree i/i the blind- 
vorme: H. W. Nooeis. (Illustrated with lan- 
tern ) 

The optical apparatus In the Gcocillans under- 
goes various degrees of degeneration and trans- 
formation, from a condition where the entire 
mechanism is present, but in a rudimentary condi- 
tion, to that where only a vestigial eyeball and 
mneh modified and transformed retractor and 
levator bulbi muscle are present. 

Bermuda ae a type coUeeting ground for inverte- 
brates: H. A. OaosB, Ja. 

White grub outbreaks in northeastern Iowa: B. L. 
WUSRFKB. 

A brief account of the destructive outbreaks of 
white grubs in northeastern Iowa in 1012 and 
1010; the relation of the contour of the and 
the abandonee of timber to these outbreaks; the 
prospects for damage in the near future. 


The influence of the male on litter sise: BowAnn X. 
Wentwobth, 

Eniomostraea of northwestern Iowa: F. A. 
Btbomsten. 

The following Is a list of Eniomostraea collected 
in the neighborhood of the Maebride Lakeside Lab- 
oratory, Lake Okobojl, Iowa, during August, 1016: 
8ida cryeialltM, Daphnia hyMna, Daphnia hahl~ 
hergensis, Daphnia Scapholebris mucronata, filiiHo- 
cephalua vetWiu, Stmoocphalus serrvlatus, 8. omcri- 
cana, Bosmina longxroatris, Camptocerous macru- 
rus, A lonella exdsa, Pleuroxus stramineus, P, 
hamatus, P. denficvlotus, P. procurvus, Diaptomus 
sieUxSi D, signicauda, D. oregoneneis, P. oloeipM, 
P. paUidus, Cyclops signatus var. ooronatus, C, s, 
var. tcntioomis, C. insignis, C. semUaius, C. maoru- 
rua, C. fluviaitlis, C. afflnis, C. hicolor, C, phaleratus, 
C, flmbriatus. 

The development of the musk gland in the logger- 
head turtle: Fbanx A. Btbombtxn. 

Some new endoparasites of the snake: Thulk T. 
JOD. 

Poroeephalus globirephalus Hett; the ebaracters 
of the male, which Hett did not have in describing 
the species, are rect^rded and additional notes on 
the habits and anatomy of both sexes offered. 

A distome, Benifer sp^, closely allied to B. 
ellipiirus Pratt. Measurements of the specimens 
recorded. 

Lar\m of Acanthocephaha, Oiganiorynchus spf, 
lar\al condition described. 

Further notes on the venous connections of the 
lymphatic system in the common rat: Thibli T. 
Job. 

In addition to the portal, renal and ilio-lumbar 
vein communications reported in 1910, an inferior 
vena caval communication at the level of the lum- 
bar nodes has been demonstrated. The variable 
occurrence of the communications and the lack of 
correlation of these taps ia diown. The possible 
effect of the phyuologioal condition of the animals 
and of the injecting technic on the demonstration 
of the communications is suggested. Conclusions 
os to the significance of the oommunications are 
delayed until the embryologlcal study now In 
progress is completed. 

Mites affecting the poison oak H. E. Ewnro. 

The Odonaia of Iowa: Llotd Wkllb. 

ObservatioTXS on tM Protocoo, with descriptions 
and drawings of some probable new species: 
CLSMZNTmk B. Spknoie. 

Notes on some Iowa rodents: Patton Btonio. 

A brief progress report of some work now under 
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wiy on tho rodeata of Iowa for the Iowa Goolog- 
lo^ Bair^i Two forma, ^udaonioua min- 

nmta Alton and Lepiu ooU/ornioH* molonoiif 
Meama, are for the flmt time recorded from Iowa 
and the known dlatribution of come other epeciec 
of rodenta la eatended. A brief aorvei of the 
bounty ayatem in the atate la atoo given. 

Botany 

The 8aind-fora of Iowa: B. Bsihkk. 

Borne additional notea on the pollination of rad 
clover; L. H. Pakul and U A« KiNorxa. 

The germ^tion ond jnoenile /oraia of tome oalea; 

lu H. Pammel akb Chablotte M. Kiko. 

Plant atndiea in Lyon county, Iowa: D. H. Boor. 
Notes on MelUoius alha: Walteb E. Bookbs. 

The cieistogamy of Heieranthera dubia: B. B. 
Wtloc. 

The influence of soU UMnagemeni on the formation 
and development of fruit buds: B. 8. Eobt. 

(a) The wh%te watcrlUy of Clear Lake, Iowa, (h) 
Tree growth in the vicinity of OrinneU, Iowa: 
H. 8. OONAED. 

A pieea from the glacial drift: Wilbub H. 
THOicAa. 

Pioneer plante on a new levee, IIL: Peake E. A. 
Thone. 

The morphology of the thallus and euprOes of 
Blaeia pusiila, Maboueeitb B. Bobeet. 

Chlorotic com: W. H. Bayib. 

The tecial stage of aleihe clover rust: W. H. Davtb. 

The mats on clover were formerly olaaaided aa 
one apeciea until laro proved the mat on white 
clover (T. repens L.) aeparate, autamoua and poa- 
«aeialng all apore forma. The mcial atage of red 
clover roat was definitely deecribed by Davia and 
Johnaon at a meetiDg of the American Aaaoeiation 
for the Advancement of Bdenee, December, 1916. 
They thowed thia rust to be antoedous alao, and 
oompoeed of all apore forma. The diapodtion of 
the Toat on atoike clover haa not been clear*, some 
place it with red dover mat while It ia generally 
regarded aa white dover mat. The aeial atage baa 
not been reported in the United Btatea, but haa 
been reported in Germany by Boatmp (1888). 
The correct determination of hla heat ia not gen- 
erally accepted. 

The use of ferric and ferrous phosphate in mdrient 
aoMiona; Geosge E. CoaeoK akd AaTHim L. 
Baeo. 

A seriea of ezperimenta have been performed 
nalng varying amonnta of ferroua and ferrie phoc- 


phate ia Shive'a lolntion aa a general hada, ia the 
growth of wheat and Panada field pea eeedUiiga. 
Perrons phoqdiate ean not replaee the ferrie phoe- 
phata. The ameont aa used by Bhlve haa ben de- 
termined to be the beat for the growth of wheat, 
but for Panada field pea the iron reqniremant is 
evidently higher. 

Chemictry 

(a) Boaie noivrol waters of central New Torh. 
(b) Difusion phenomena of double saUs: 
Nioholas Knioht. 

Water-works laboratories: Jags J. Himuan, Je. 

A eolleetlon of data from ninety water works 
laboratories in the United Statee and Panada, 
aafeguarding an average daily aopply of 2^00,000,- 
000 gallons for more than 17,000,000 people. AD 
of these laboratoriee have been eatabllahed sinee 
1897. Their organization and methoda of chemical 
and bacteriological control are diaonaaed from the 
technical standpoint. 

Laboratory control la essential to the proper 
operation of vrater-worka plants which treat a 
water of variable character. 

The free energy of dilution of Utkium Moride in 
aqueous and alcohoHo solutions by the electro- 
motive force method: P. 8. MoamcEB and J. N. 
Peaeob. 

The electrical eonducitvity and viscosity of solu- 
tions of silver nitrate in pyridine • H. L. Dunlap 
AND J. N. Peaeob. 

A study of the relation between solubility, the heat 
of solution and the properties of the solvent: H, 
E. POWLEE AND J. N. PXAECl. 

The partial analyses of some Iowa clays (prelimi- 
nary report) : J. N. Peaeob. 

The protein content and microdhemioal tests of the 
seeds of some common Iowa weeds: L. H, Pav- 
UEL AND A. W. DOZ. 

(a) Synthesis of a naphthotetrasine from diethyl 
suooinylosuooinate and dicyandiamide, (b) The 
behavior of bensidine toward selenio and teUuric 
adds, (o) Amino acide and microorganisms: 
Aethue W. Doz, 

The separation and gravimeirio estimation of po- 
tassium: 8. B. EUZIBIAN. 

The action of the amino group on amyloUtio 
ensymes: E. W. Booewood, 

Borne of the factors that influence the ewtroetion of 
gold from ores by the cyanide proeese: A. W. 
Hixson. * Jaheb H. Lees, 

Beerctary 
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THE NEXT STEP IN IMPROVEMENT IN 

WHEAT CROPPING— HOW TO IN- 
CREASE WHEAT PRODUC- 
TION IN 1918 AND 1919^ 

Your secretary has requested me to pro* 
pare a paper on soil organisms affecting 
cereal production. The subjects which 
should come before you at this time are 
without question of the greatest impor- 
tance to this nation and particularly to the 
cereal-producing states, and, of these, none 
are of greater import than those whieh 
touch upon the causes of seed and crop de- 
terioration in cereals, under the general 
cropping and marketing processes now in 
use. Tn the case of wheat on the general 
market it may be truthfully described as 
yearly more closely approaching the "no 
grade" condition because of mixtures of 
kinds and qualities through the jumbling 
methods of the handling processes. In the 
case of the seed used on the land in such 
general cropped regions, the start or first 
crops produced are always at "No. 1 qual- 
ity." The finish is always reached after a 
gradual yearly reduction in purity, vital- 
ity and weight quality, until crop failure 
ushers in seed importation, and then, final 
faUnre of the cereals as the chief crops. 
Arc these consequences a matter of neces- 
sity t 

I am wen aware that agriculturists, fer- 
tilizer experts, agronomists, and perhaps 
some plant pathologists, do not agree with 
me in assigning as great importance to the 
role of plant diseases and to soil and seed 
sanitation in cereal cropping as I do. 
However, stock raising, gardening and 

1 Bead befmw ike third latontoto Cereal Caafar- 
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fruit growing communities have in a large 
way already adjusted themselTes to sani- 
tary methods of agrioulture. At the risk 
of appearing too pointed, 1 bring to yon the 
thought that it is time that cereal agricul- 
ture be adjusted so that the cropping 
methods known under the heading of till- 
age, crop rotation and soil fertilisation may 
come into their own and prove their real 
merits through the agriculturists, agrono- 
mists and the cerealists getting together on 
a program which shall proi>erly take into 
account the teachings of the soil biologista, 
plant physiologists and pathologists for 
the great cereal crops as has been done for 
flower and vegetable farming, for potatoes, 
fruit cropping and other types of intensive 
crop culture. It is notorious that aside 
from the applications of the principle of 
seed disinfection for the prevention of 
smut and a considerable work looking 
toward the selection of disease-resistant va- 
rietiee very little in an organized way has 
been done looking toward putting cereal 
agriculture on a plane of sanitary cropping 
comparable to the intensive methods used 
with the crops mentioned. 

I think you will agree that the present 
wheat bushelage can not on the average 
year be greatly increased by just sowing 
more acres on the same old areas in the 
same old way or even in the same districts 
unless a great change is introduced. How 
wonderful has been the influence of plant 
pathology on the grape industry, on the 
fruit industry, on the apple crop and for 
the potato crop. When we want to grow 
these in the best way do we forget all prin- 
ciples of soil sanitation or of disease intro- 
duction and modes of distribution and in- 
fection t If the principles of sanitation as- 
aoois|Bd with proper cropping methods in 
these more confined crops have been of 
benefit, what may they not do for the 
cereal crops when properly applied and 


adjusted to the cropping conditions of each 
great cereal district 

Now that the governmental officials have 
appealed to this country to raiaa the great- 
est possible wheat crop, what have we done 
togetitt We have only advocated the sow- 
ing of the greatest number of acres in the 
quickest possible time. Granted that we 
were unprepared to do otherwise, shall the 
process be oontinuedT Every conceivable 
bushel of every conceivable kind of wheat, 
mixed, diseased or otherwise, has gone into 
the soil and into any area available. Noth- 
ing more can be done now thirn to see that 
the crop is properly harvested so as to save 
the greatest possible bushelage in the best 
possible condition to prevent its food value 
from being injured, and particularly, that 
it may not be spoiled as seed for the crop 
of 1918-19. If such better harvesting is to 
occur, it must take place in a sanitary 
method. If it is to be done intelligently, 
there must be a comprehensive plan; and 
those who handle the crop after it is grown 
should know that their handling processes 
are as important as the cropping processes. 

Experiments in North Dakota with po- 
tatoes, flax, wheat and allied cereals, ex- 
tending over the period of time from 1890 
to 1917, dealing always with the problems 
of seed disinfection, soil purification and 
cropping methods for the control of dis- 
ease, allow me to say with assurance that 
soil and seed infection has largely ac- 
counted for the many anomalous results ob- 
tained in various extensive experiments on 
wheat and cereal cropping, particularly as 
referring to variety tests, the influence of 
rotation, methods of plowing, tillage, etc. ; 
for it is now known that through all these 
experiments in all cereal states there has 
been acting in greater or less virolonee the 
constant attack of seed- and soil-bome dis- 
eases, which have not been properly taken 
into account. This lack of ^e proper con- 
sideration of sanitary measures as afFeeting 
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oroppmg prooeBses aeoonnts chiefly for the 
rednetion of yields and the deteriorated 
quality of the grain which comes from year 
to year from the old, rather constantly and 
extensiTely cropped cereal areas. I call 
yonr attention to the history of wheat 
cropping in California and in the semi-dry 
regions of Washington and Oregon as af- 
fected by smut epidemics. Ordinarily, in 
the wetter regions, seed disinfection for the 
prevention of stinking smut of wheat is all 
that is necessary. It is not even necessary 
to have a reasonable crop rotation, but in 
semi-dry regions the smut spores do not 
BO readily die out by rapid germination; 
and the combination harvesting and thresh- 
ing has proved to be a process which 
quickly undoes the work of possible con- 
trol of smut through seed disinfection. 
That process of cutting and threshing the 
gram and returning the chaff, straw and 
dust to the soil, evenly distributed, did 
more than introduce smut. With it goes 
the spores of a large number of so-called 
“imperfect fungi,” particularly the Hel- 
minthosporia and Fusarial types. These 
and others have brought about seed and 
root blighting, and with the smut, drought 
and other conditions soon throws the crop 
below a paying condition. 

In the hard spring wheat regions of Min- 
nesota, North Dakota, South Dakota and 
Montana, one readily sees the detrimental 
influences of extensive cereal culture as 
affecting the introduction, even distribu- 
tion and destruction by the “imperfect 
fungi” as transmitted by the seed to new 
areas, by farming implements, wind and 
wash waters, and as imbedded in the soil in 
the dead bo^es of the previous crop. 

It is a peculiarity of all these seed and 
soil borne fungi that they are destructive 
regardless of the year and soil conditions, 
and vary in intensity according to weather 
and soil conditions. Thus in intensely dry 
seasons, particularly preceding the harvest 


time, old wheat lands often produce almost 
normal, plump seeds, but when there is 
sufficient water content in the soil ftnil suffi- 
cient rainfall during the heading period to 
make a normal stand and growth for what 
should be a large yield, these parasiteB resi- 
dent in the seed and in the old stubble 
lands and often evenly distributed during 
moist weather from plant to plant, bring 
about a rag-like condition of the cellular 
tissues of the straw. They invade it at all 
parts, and bring about an intense blighting 
of the flowers and ovules at the time of seed 
formation so that the heads are never 
properly filled. Under these conditions 
seldom any of the grains reach normal 
form as to color, size and weight 

To call your attention to what I have in 
mind I can do no better than to quote from 
some previous publications of mine in this 
line. From Bulletin 13, North Dakota Ex- 
periment Station, 1894, p. 26 : 

It Is apparent that after all is said eoneemlng 
enltnre of wheat la the northwest, haphasard, 
careless methods of saving the grains at harvest 
time are yet to be placed as the chief canse in 
the rednetion of the mining qnaUty of the wheat 
as It now appears npon the market. 

From “Plans for Procuring Disease Be- 
sistant Crops” in Beport of The Society for 
the Promotion of Agricultural Science, 
1907; 

At present the farmers are coafnsed by eoniUet 
of authority as to the proper line of seed improve- 
ment For the most part, they bellove that sesd 
for erops most be bred to a high standard upon a 
high-class soil and that it win degoneiato when 
pnt into general cropping eondltloBs on their 
farms. . . . The facts remain that crops sntfer 
nnder tystems of constant cropping, while the idea 
of home grown seed for local crops is fast gaining 
recognition as right in principle. ... It is recog- 
nised that crop di se ases , as wsU as cheinlstiy of 
soil and air, play a great. If not master, rtUe. . . . 
Crop yields more often depend upon featnies of 
disease leristaace, or npon condlttons of environ- 
ment in which disease prodndng organisms can not 
be active, than npon whotber the soil is espeelally 
balanced ehsmically. drops fall as often throngh 
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rut, blight, wilt and rot, itnd tnioet mlteo on fbr> 
tUe loilg u upon anfertUe mUi. 

From “Interpretations of Besnlts noted 
in Experiments upon Cereal Cropping 
Methods after Soil Sterilization,’’ in Pro- 
ceedings of Amerwan Society of Agronomy, 
Vol. 2, 1910: 

Soils and seed ma/ be, and nsnallj ate, infected 
bjr several destructive wheat-destroyiog, parantio 
fungi. Indeed, these are found to be apparently 
ooimopolitan In distribntion with the wheat plant. 
They are especially transmitted in the seed in- 
ternally, and it aaema quite eertain that they are 
snflcient in their influence to account for moat of 
the eausee of rapid flrst crop deterioration and 
for the dllflcultieo whieh farmers have in intro- 
ducing any eoit of culture, which win again raise 
the standard of crops. Their ezeloslon, in so far as 
it la perfectly or imperfectly dona, is sufllrient to 
account for the anomalies in soil sterilisation ex- 
periments. 

From '‘Conservatioii of the Purity of 
Soils in Cereal Cropping,” Oetober, 1910, 
before Dry Land Congress, Spokane, in 
SOKNCB, N. S., Vol. XXXII., No. 825; 

I reeommend both our trained agriculturists and 
the farmer to look for help from a careful con- 
sideration of soU sanitation. ... I consider it 
particularly important that this question should be 
brought before this congreas, for thia meeting is 
located at a point west of tbo center of the last 
great virgin soil areas of this country. And be- 
cause, while I recognise the great good that ia 
done by the advocates of the conservation of the 
ehemical qualities of the soil and still remain a 
strong advocate of the importance of that feature, 
I feel that we have followed it co persistently as 
to lose sight of other features which have vitiated 
many of the eonchulons which have been drawn. 
. , . My belief i$ that we mvei yet be able to pro- 
Amm the bread of the world by the %ae of ceten- 
siee eMuMnery and upon emteneive plane, each ae 
ore tfet being carried on in the new loads of the 
weet, I hofoe eet forth the reaeone why thie can 
not be done mlcu we reeogniee this qvcctkHi of 
soil sanitation, or, if you mill, the neoeseUy of oon- 
eerving the virgin purity of the land. I am, how^ 
ever, confident that with the proper understanding 
of the methods which are now known for seloeting 
seed, disinfeotiAg seed, rotating crops and perfeet- 
ing the seed bed there should be no nnceeiity of 
growing wheat upon the eoetly landi now under 


intensified farming systems, and that there Is no 
immediate necsmity of abandoning the cropping to 
eereali on the large plan iddch is eharaeteristie of 
the northweet. I believe firmly, however, if we do 
not thus recognise this matter of the nsoeesHy of 
soil sanitation and soU disinfection bj means of 
proper cultivation, and weU-planned series of crop 
rotation, that, no matter how fertile the soil of <me 
of your western valleys may be, no distant year 
will see your crop fall very dose to the world avw- 
age for that particular oereaL 

From ” Cereal Cropping: Sanitation, A 
New Basis for Crop Rotation, Manuring, 
Tillage and Seed Selection,” in Soibncb, 
N. S., VoL XXXVIII., No. 973, 1913: 

l>eteriorated wheat, as seen in depremed yidds 
and low quality, as now quite commonly produced 
in the great natural wheat-producing redone of 
this country, ia not, primarily, a matter of lost fer- 
tility or of modified ehemleal content of the soil, 
hot is Bpeoifleally a problem of soU and crop man- 
agement Crop rotation, for txample, is not, pri- 
marily a farm proeeaa which la likely to copserve 
the fertiliiy of the soil, but when properly ar- 
ranged in a system so that the proper eropa follow 
one another, it ia deflnitdy a aanltary measure 
tending to maximum production. . . . Wheat does 
not do wdl in the presence of its own dead bodies, 
not because of any changes whieh the wheat plants 
have made In the content of the soU fertility, nor 
because of any peculiar poisons (toxins) whi^ the 
crops may be thou^t to have introduced, but pri- 
marily, because of infectious diseases whieh are 
eharaeteristie of the crop. . . . Proper methods of 
soil tillage and handling of manures and artificial 
fertilisers are not merdy measures for supplying 
plant food, but also involve vital featurea of a sani- 
tary nature. . . , That there is a real problem be- 
fore the agriculturists of the world, especially as 
affecting the question of maintnining the output 
of wheat in amount and quality, all must agree. 
The present approximate annual output of 700^ 
000,000 bushels in its oeourrenee is somewhat 
analogous to the varying annual output of gdd. 
It Is maintained at theae approximate flgurea, es- 
sentially not through inereased yidds of grain of 
better quality per acre on old cultivated areaa 
through eerti^ exact methods, but rather through 
the breaking up or turning over of new areaa, in 
the same wasteful methods. The most slarmlng 
feature of the whole condition rests not so much 
in these facts ss in the evident rapid deterioratlen 
of the quality of grain which invariably aoeom- 
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pwUM th« flnt f«w TMun of onpplaf npoa now 
bad araaa. 

All these statements have to do the 
fact that wheat in partionlar and most 
cereal ^ains are attacked by certain para- 
sitic fnngi which have been nsuaUy consid- 
ered saprophytes or semi-parasites. They 
attack in snch manner as to invade all parts 
of the plant body, break down the tissues, 
clog up the ducts, and rot off the roots, and 
they are particnlarly destructive as the 
seedling and stooling stages, and finally 
cause blighting and shrivelling of seed. 
We have developed a particularly interest- 
ing method of attempting to purify such 
internally infected wheat grains and other 
cereals by special methods of heavy seed 
disinfection, aiming at seod-coat disinfec- 
tion. The seedlings are then grown upon 
agar just as one grows a pure culture of a 
fungus or a bacterium. This allows proper 
study of the root characters and other con- 
ditions as affected by the organisms, and 
makes it possible to separate uninfected 
seedlings to be grown on purified soil. This 
work has been associated with special stud- 
ies upon soil and seedling purification in 
many ways. The results of tests extending 
over a number of years show that continu- 
ous cropping to wheat and fiax brings 
about a continuous cumulative infection of 
soil and seed. In fiax the wilt fungus, 
FtMartum lim, remains indefinitely in fer- 
tile soil and makes it essentially sterile for 
that crop. So, also, certain fungi of wheat 
eat away at the roots and attack seedling 
plants from the stubble or seed and through 
accumulation in the seed carry always an 
accumulating infection to new or cleaned 
lands, undoing the proper effects of tillage 
and crop rotation. 

A few of the genera particularly con- 
cerned in the destructive work upon wheats 
are AlUmaria, ColUMriehutn, ffelmtnfko- 
iporium and Ftuarium. Each of these is 
peculiarly destructive in its own way, and 


in certain years one or other may excel in 
the destruction of the crop. 

To these attacks the wheat plant reacts 
as best it can by the growing and sending 
down of new roots, adventitious or brace 
roots, as fast as the old ones die. Its fibrous 
rooting capacity stands it well in hand, 
with the result that, unlike flax, it usually 
holds on to the ground and does not give an 
absolute failure, though a very irregular 
crop is characteristic. The disease gener- 
ally known as scab falls under the group 
known as Fiuaridl infections. These no 
doubt spread from head to head to a cer- 
tain extent, but by far the largest amount 
of damage is done by direct attack upon 
the roots just as in flax-wilt and other 
Fusarial wilts. 1 need not go further into 
this phase of the subject. 

If the diagnosis is correct, we shall never 
get the full benefits from the campaign tor 
a better agriculture until steps are taken to 
rather suddenly and generally bring about 
an actual compliance in better sanitary 
methods of harvesting the crop and hand* 
ling the soil and seed. 

Mr. Rockwell Saj^re, of Chicago, has not 
been wholly wrong in his campaign for 
compulsory crop rotation laws. Our peo- 
ple do not like to be compelled to do any- 
thing. Perhaps the better method is to edu- 
cate, but general education comes too 
slowly to be effective in any sanitary meas- 
ure. On small areas such as are occupied 
in potato cropping and in intensive farm- 
ing propositions the educational process 
can be brought about, and rather effectively 
carried into operation, but with the great 
cereal crops where practically three fifths 
or more of the entire area of a state is put 
under wheat and allied cereal culture, these 
diseases, under present methods, run riot. 

What to dot It is with a good deal of 
temerity that I offer the following sugges- 
tions. I recommend through this con gr ess 
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to the Xloited States Department of Agri* 
culture that it, in association with proper 
state authorities, immediatel 7 put on an 
extended wheat crop survey, (1) to insure 
a proper harvesting and selecting of the 
fields from which seed is to be saved for the 
crop of 1918, so that selection may be made 
on the basis of freedom from disease and 
purity as to variety; and (2) to save the 
seed so it shall be as free as possible from 
water effects following the period of ma- 
turity; for it is through moisture that the 
invasion of the seed coats becomes most ac- 
tive. This invasion prevents ordinary seed 
disinfection from being effective. 

'With this seed survey a soil survey should 
go hand in hand as follows: (1) Map and 
locate the virgin lands of the wheat states ; 
(2) map those lands which have had crops 
on them for the last five to seven years 
which are of such nature as not to bear the 
chief diseases of the wheat crop, and (3) 
set aside these virgin or clean lands and 
prepare them for the wheat crop of 1918 
and 1919. 

As a corollary to the seed and soil sur- 
veys, the United States Department of 
Agriculture should commandeer and con- 
tract for sufficient of the wheat coming 
from the virgin lands or from the field crop 
inspected areas of the older regions which 
are found to be free from disease, to redis- 
tribute to the lands which by the survey 
have been found to be essentially free from 
the chief diseases of wheat. Finally, there 
should be put on a campaign of education 
which shall reach every grower of wheat 
in the United States. 

If this national survey of soil and of seed 
production is to be done so as to be effective 
on the crop of 1918, the work should start 
before the harvest of 1917, and be so con- 
tinuously followed up that the plowing may 
be done for next year and the ground pre- 
pared for early seeding. Somewhat over 
one half of all the land of North Dakota 
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has still been untouched by the plow, or at 
least has not been subject to wheat enltnxe. 
A similar condition exists in moat of the 
spring wheat-producing states. A proper 
seed bed for the production of wheat can 
be made upon this new land if it is broken 
early in the present summer; and, if it is 
plowed during any portion of this summer, 
it can be packed and worked down in fine 
shape for some crop which is suitable to 
precede wheat, so that in 1919 the wheat 
can go into this land without further plow- 
ing in the finest possible condition. 

To summarize : How nball we improve the 
bushelage and quality of wheat produced 
in 1918 and 1919 1 (1) Put on a field crop 
survey which will locate seed of highest 
weight and color quality free from disease 
infection and weather effects; (2) locate 
the soils upon which such seed should be 
seeded; (3) take the proper steps to pro- 
cure that seed and see that it is sowed. 
Should the government find it necetisary to 
force a proper consideration of the lands 
upon which wheat is to be sowed and the 
use of the proper quality of seed, properly 
disinfected, it would, in my belief, even- 
tually receive the entire sanction of the 
American farming and business public and 
we would learn within two or ^ree years 
the enormous value which would accrue 
from proper soil and seed sanitation in the 
cropping cereals. H. L. Bollet 

Nobtb Dakota AcaioouniBAn Oollsos, 
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SCIENTIFIC EVENTS 

AORICULTURAL EDUCATION AND RBSBABCH 
IN CHINA> 

CoNSiDKRABLB attention is now being devoted 
in China to agricultural education and ex- 
perimentation in various daases of institu- 
tions. An experiment station was located at 
Pddng in 1007 under the control of the board 
of agriculture^ industry and commerce. An 
experimental tract of nearly 800 acres is avail- 
1 From the Faperimeat Station Eeeord. 
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able, and departments of crops, soils, animal 
husbandry, hortioulture, floriculture, entomol- 
ogy, botany, forestry, bacteriology and biology 
have been put in operation. In 1908 an agri- 
oultural college was organized in connection 
with the station, but this was disbanded in 
1915, 

Subsequently an agricultural college and ex- 
periment station was establi^ed at the capital 
of each province along much the same lines as 
at Pddng, and many other stations in addi- 
tion. There are now reported to be 180 sta- 
tions in the 22 provinces, of which 31 are in 
Ohihli, 25 in Szechwan, 16 in Hu-Long-Kiang, 
7 in Hup^, and 7 in Kwangtung. 

Among these are two cotton experiment sta- 
tions, one at Oheng Ting Hsien, Chihli, and 
one at Nan T’ung Chou, Kiangsu, with a third 
under consideration at Tung Haing Chou, 
Hupeh. Experiments are being conducted at 
these stations in seed selection, seed distribu- 
tion, plant harvesting, soils and manures, 
treatment of pests and* cotton weaving. A 
corps of students is also being trained at theso 
stations. H. H. Jobson is in charge of the 
organization of the cotton work, with H. K. 
Fung as associate. 

Stock-raising experiment stations have been 
established at Kalgan and Shih Men Shan, 
Anhui. These are expected to study the im- 
provement of breeds of domestic animals, pro- 
mote the breeding and sale of stock and stock 
raising enterprises, and the cultivation of 
forage crops. 

Considerable attention is also being devoted 
to forestry in China. A department of for- 
estry was organized in January, 1916, with a 
forestry commissioner in each province. For- 
estry experiment stations and training schools 
have been established at Ch’ang Ch’in Hsien, 
Shantung, and in the Temple of Heaven at 
Peking. 

The university at Nanking has maintained 
a college of agriculture and a school of for- 
estry for sevml years. This is an American- 
supported institution, and in 1915 had en- 
rolled about 70 students in agricultuzo. A 
colonization association has been organized 
under its auspices, with provision for the reser- 


vation of about 35 acres in each colony for a 
model farm. A tract already purchased on 
Purple Mountain, just outside Nanking, is to 
be used as on experiment station in connection 
with the different colonies. 

An agricultural experiment station was 
oponed at Nanhsuchou, Anhwei, in 1915, as a 
part of the American Presbyterian mission sta- 
tion. Agricultural work waa taken up at this 
institution partly as a practical way to teach 
Christianity, partly to make fnends and partly 
to improve economic conditions. The station 
is located on the railway between Nanking 
and Tientsin, and attempts to serve an area of 
, about 6,000 square miles and from 1,500,000 
to 2,000,000 jieople. The fanning methods in 
^use are those of from one to two thousand 
years ago. Sjiecial prominence is being given 
in the experimental work to seed selection, 
better tillage methods, more and better fertili- 
zation, drainage and animal husbandry. The 
work is to be largely of a demonstration nature 
during the present pioneer stage, and will also 
include an agricultural school, a school farm 
and short winter courses for fanners. J. Los- 
ing Buck has been in charge of the agricul- 
tural work at the station from the outset 

THE BRITISH IfBTBOROLOQICAL COIfIfITTBE 
The eleventh annual report of the British 
Meteorological Committee for the year ended 
March 31, 1910, states, according to an abstract 
in the London Times, that during the year the 
staff of all departments of the office was fully 
occupied in supplying information m reply to 
inquiries from the various departments of the 
Admiralty and tho War Office. The results 
of meteorological inquiries initiated in what 
appeared to be the remote interest of the theory 
of the circulation of the atmosphere have 
turned out to have important practical bear- 
ings, and collections of statistics compiled in 
the ordinary course of meteorological duty 
have now come in most usefully to meet 
urgent requirements.^ "A separate unit of 
the Boyol Engineers has,’’ says the report^ 
**been created for meteorological service in 
the field. The service with the Expeditionary 
Force in France is under the command of 
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Major Goldf one of the aaperinteadenti of 
diviaion in the offloe^ and that with the foroe 
In the Eastern Mediterranean under Oaptain 
£. M. Wedderbum, honorable secretary of the 
Scottish Meteoroloflrioal Society. With him is 
Lieutenant £. Kidson, a graduate of Oantar- 
bury OoUege* New Zealand^ who has distin- 
guished himself as mognetioian in the seiTioa 
of the Carnegie Institution of Washington, 
and came to this country to offer his serrioes. 
In the organization of these meteorological 
serricee, the committee has received great 
assistance from one of its members, Major 
H. O. lyons, B.E., formerly director-general 
of the Egyptian Survey Deportment, whose 
services were lent by the War Office in view of 
the importance of an adequate knowledge of 
the weather to the proper conduct of naval and 
military operations in the Mediterranean, to 
which attention was called by the Admiralty. 
Major Lyons has taken charge of that de- 
partment of the work of the Office from May 
17, 1915, and more recently he has been ap- 
pointed to r^resent the War Office on the 
committee. The special thanks of the Ad- 
miralty for the services of the meteorological 
officer in the Mediterranean have been received 
through the War Office. In view of the im- 
portance of coordinating the experience of 
flying officers with the work of the ofRce and 
observatories in order to obtain more effective 
knowledge of the structure of the atmosphere 
for the use of the air services, the committee 
represented to the director of military aero- 
nautics the desirability of appointing a pro- 
fessor of meteorology to the Royal Flying Corps 
(with the rank of major during the war). The 
director of military aeronautics concurred, and 
the Army Council approved the appointment 
of Lieutenant G. I. Taylor, R.F.O., to that 
office. Major Taylor was Schuster reader in 
meteorology from February 20, 1912. His 
services were lent to the Board of Trade for 
meteorological work on the steamship Scotia, 
chartered for the investigation of ice in 1918. 

THE WISCONSIN PHANUACEUTICAL XXPSBX- 
MENT STATION 

At the request of the State Pharmaoeutioal 
Associaticn, the Wisconsin Phanaaceutioal 


Experiment Station was establidied by qtedal 
legislative enactment four years ago. Its 
meager budget of $2^00 nerertheless yidded 
modest results since practically the entire sum 
was expended in productive work. This was 
made possible because of the dose cooperation 
of the station with tiie department of phar- 
macy of the university. 

As a war measure, the present legidature 
has doubled the income of the station. The 
pharmaceutical garden has been increased 
from three to ten acres, with ground that ad- 
mits of an increase to thirty acres as soon as 
the means of the station permit This increase 
in garden area was made largely at the request 
of the Office of Drug-Plant and Poisonous- 
Plant Investigations, which keeps an expert on 
the grounds, in order that acre experiments of 
greater economic significance might be car- 
ried out 

The station also enjoys a reseordi fellow- 
ship of 9500 for the investigation of thymol 
and related problems, establisbed for the aca- 
demic year 1917-18 by Fritmche Bros., of New 
York. Another $500 previously offered as fel- 
lowship by the Eremers-Urban Oo., pharma- 
ceutical manufacturers of Milwaukee, was 
.utilized toward an endowment fund for phar- 
maceutical research, a movement, which, like 
the station movement five years ago, was 
started by the pharmaceutical alumni of tiia 
university. 

In addition, the income from $10,328, be- 
queathed by the wills of the kte Mr. and Mrs. 
Albert Hollister, is available for graduate 
study and research in the form of the Hol- 
lister fellowship in pharmacy. 


SCIENTIFIC NOTES AND NEWS 
President B. A. Pearson, of the Iowa State 
OoUege, is acting as assistant to the secretary 
of agriculture to cooperate with the state 
boards for food production and conservation. 

Dr. Frank M. Chapuan, curator of orni- 
thology in the American Museum of Natural 
History, is now in Washington, where he it 
director of the Bed Cross Bureau of Pnblioa- 
tions. He is the editor of the newly ertab- 
liahed Bod Oro— which ia ^^*>*y*^ 



mn m, 1017} 


SCIENCE 


67 


to keep tbo public informed ae to llie actiti- 
tiea of the ozganixation. 

Dr, O.-E. a, Winslow, of the Yale School 
of ICedloine, is engaged in Bed Gross work in 
Bnssia. During his absence the editorship of 
the Journal of Bacteriology has been assumed 
by Professor Leo F. Bettger, Tale University. 
Manuscripts for the journal should be sent, as 
heretofore, to Professor Winslow’s office, Yale 
Sdiool of Medicine. 

Db. Augustus Tbowbbidgb, professor of 
physics in Princeton University, has been 
made director and commissioned a major in 
the signal corps of the U. S. Army. Under 
him there is now a staff of twenty-five men 
working in the Palmer Physical Laboratory. 

JjEXVM of absence during 1917—18 for war 
service has been granted to Professor J. S. 
Shearer of the department of physics of Cor- 
nell University. He is directing the standard- 
isation of X-ray apparatus for the medical 
corps. 

Dr. John A. Elliott, associate plant path- 
ologist of the Delaware Oollege Experiment 
Station, has been elected plant pathologist of 
the Arkansas Agricultural Experiment Sta- 
tion, to fill the vacancy created by the reaigna- 
iton of Professor J. Leo Hewitt, who has be- 
come secretary and chief inspector of the 
Arkansas State Plant Board. 

M. Emile Picard, recently elected perma- 
nent secretary of the Paris Academy of Sci- 
ences, has been appointed to represent the 
French government on the International 
Gleodetio Association. 

M. Ernest Solvat, the distinguished Bel- 
gian industrial chemist, who has made large 
gifts for the endowment of chemical and 
physical research, has been elected a corres- 
ponding member of the Paris Academy of 
Sciences in the place of the late Sir Henry 
Boscoe. 

Obnbral Bourgeois, professor of astronomy 
in the Paris School of Technology and 
director of the geographic service of tiie 
French Army, has been elected a member of 
the Paris Aoadony of Sciences in the Section 


of Geography and Navigation^ to fill the place 
vacant by the death of M. Phillip Hatt 

The University of NdiraAa has conferred 
the doctorate of science on Patrick Joseph 
O’Oara, ’02, chief in charge of agricultaral 
and smelter waste investigations for the 
American Smelting and Refining Company 
at Salt Lake Oity. For the post four years 
Dr. C^Gara has been making extensive in- 
vestigations on the effects of gaseous and solid 
smelter wastes on vegetable and animal life. 

Mr. C. D. Gbidel, chemist and bacteriologist 
in the state food laboratory, Madison, Wis., has 
accepted a position in the Bureau of Ohemis- 
tiy, Washington, D. 0., and assumed his new 
duties on June 15. 

n. K Bknhon, instructor in industrial chem- 
.istry at the University of Washington, Seattle^ 
and director of the Bureau of Industrial Re- 
search, will spend his summer vacation at the 
, plant of the American Nitrogen Products 
Company at La Grande, Wash., where he will 
conduct research work relating to the manu- 
facture of nitrogen products from the air by 
use of electricity. Professor Benson will re- 
.tum to his school work in the fall. 

Professor C. £. Davis has resigned as pro- 
fessor of chemistry at the Utah Agricultural 
College at Logan, and accepted a position as 
^research chemist for the National Biscuit Co., 
with headquarters in the Havemeyer Labora- 
tory, Columbia University. 

Mr. L. W. Bahnky has left the Sheffield 
Scientific School of Yale University to take a 
position as metallurgical engineer with the 
Soovill Manufacturing Co., Waterbury, Conn. 

Professor Lloyd Van Dorbn, of Earlham 
College, Richmond, Ind., has been cooperating 
with The Meintosli Stereopticon Co., Chicago, 
in the compilation of a series of lantern slides 
suitable for illustrating topics in general chem- 
istry and in industrial chemistry. 

Mr. Burr A. Robinson has resigned as as- 
sistant secretary of the American Institute of 
Mining Engineers to go into industrial work, 
and Professor G. A. Bonah, of Lehigh Univer- 
sity, has taken up his work as managing editor 
of the institute’i monthly bulletin. 
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Tas following awstantB in the Amerioan 
Moeeum of Natural History have enlisted in 
the army: Oarlos D. Empie and Harold £. 
Anthony, mammalogy; Oharlee Camp^ verte- 
brate paleontology; Leo E. Hiller and Jamas 
P. Chapin, ornithology. Howarth S. Boyle, 
ornithology, is now in the serrice of the navy. 

Da, HoRMAMy U. Bioos, state oommissioner 
of health of Now York, is chairman of a sub- 
oonunittee on tuberoulosis appointed by the 
general medical board of the Council of Na- 
tional Defensa Other members of this special 
committee are: Dr. John W. Trask, of the 
United States Public Health Service; Dr. 
George T. Palmer, of Springfield, BL; Dr. 
Charles B. Grandy, of Newport News, Vo.; Dr. 
£. R Baldwin and Dr. Lawrason Brown, of 
Saranac, N. Y., and Mr. Homer Folks, of New 
York. 

Ths commission for the prevention of tuber- 
culosis, which the Bockefeller Foundation is to 
send to France, will, as has already been on- 
nounced in Soiknos, be headed by Dr. Living- 
ston Farrand, president of the University of 
Colorado, who for ten years was the executive 
secretary of the National Association for the 
Study and Prevention of Tuberculosis. Dr. 
Farrand will be accompanied by Dr. James 
Alexander Hiller, of New York; Homer Folks, 
of New York, and Professor Seldmr H. Gunn, 
of Boston. Hermann G. Place, of New York, 
has been appointed secretary. Dr. Hiller is 
professor of clinical medicine in Columbia 
University, the director of the tuberculosis 
work of Bellevue Hospital, and president of the 
Association of Tuberculosis Climes in New 
York City. Holmer Folks is the secretary of 
the State Charities Aid Association. In addi- 
tion to his connection with the commission. 
Hr. Folks will take charge of the tuberculosis 
relief woric of the Amerioan Bed Cross in 
France. Selskar H. Gunn holds a professor- 
ship in the Massachusetts Institute of Tedi- 
nology, is the secretary of the Amerioan Pub- 
lic Health Association, and editor of the 
American Journal of Public HeaUh, 

Tn war council of the American Bed Gross 
announcaa the ai^iMiintment of a medical ad- 
visoly committee^ the membership of which is 


as follows: Dr. Simon Flexner» director of the 
Bodcefeller Institute, chairman; Dr. John W. 
Kerr, assistant Burgeon General, United States 
Public Health Service; Dr. Hermann H. Bigf% 
director of the New York State Department 
of Health; Dr. William H. Welch, dean of the 
School of Hygiene, Johns Hopkins Univenity; 
Dr. Frank S. Billings, professor of medicine^ 
University of Chicago; Dr. 31. J. Bosenau, 
professor of preventive medicine, Harvard 
University; Hr. WicklifFe Bose, director of 
the International Health Board; Dr. Victor 0. 
Vaughan, professor of hygiene* University of 
3Cichigan; Dr. Oharles V. Chapin, Department 
of Health, Providence, B. 1.; Dr. Bichard P. 
Strong, professor of tropical medicine, Har- 
vard University; Dr. Bichard H. Pearce, pro- 
fessor of research medicine. University of 
Pennsylvania. Ex-officio members of the com- 
mittee will be: Colonel Jefferson B. Kean, di- 
rector general, department of military relief, 
and Dr. T. W. Bichards, assistant director gen- 
eral, department of military relief. Perma- 
nent offices for the medical advisory committee 
will be opened in the Bed Cross h^dquarters 
in Washington, in charge of Dr. Biohard 3L 
Pearce, who will act as secretary. 

** SciENOR and industry ; the place of Cam- 
bridge in any scheme for their combination” 
was the subject of the Bede Lecture delivered 
at Cambridge by Sir B. T. Qlaxebrook, F.RS., 
fellow of Trinity, and director of the National 
Physical Laboratory. 

Charles Horton Peck, former state 
botanist of New York, died at his home in 
Albany on July 11. Dr. Peck’s official term 
of scientific service began in 1867, and ex- 
tended over a period of forty-six years. He 
retired on account of illness and age in 1018, 
and at the time of his death was in his 
eighty-fifth year. 

Alois von Ibakovite, an industrial chemist, 
known for his work on perfumes and flavoring 
materials, bom in Bohemia in 1870, died at 
hb home in Honteoello, New Yorl^ on 
June 6. 

Edward Randolph Tatlob, since 1877 a 
manufacturer of chemioab at Penn Yan, N. 
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Y., known for hit work on the eleotrio furnace 
and the determination of carbon in steel, and 
later for work on the conserration of water 
for power, has died at the age of seventy- 
three years. 

Philippe de Viluobin, known for his work 
in plant and animal genetics and head of the 
well-known seed-growing establishment, died 
on June 30, at the age of forty-five years. 

Da. ViTAU, formerly professor of pharma- 
ceutical chemistry in the ITniversity of ao- 
logna, has died at Venice at the age of eighty- 
five. 

We learn from Nature that the late Lord 
Justice Stirling’s herbarium, consisting chiefly 
of about 6,000 varieties of mosses and liver- 
worts from many parts of the world, has been 
presentod by Lady Stirling to the Tunbridge 
Wells Natural History Society. 

Fbee public lectures will bo delivered in the 
lecture hall of the museum building of the 
New York Botanical Garden, Bronx Park, on 
Saturday afternoons, at four o’clock during 
the summer as follows : 

July 7. Wild flowers of summer, by Dr. N. L. 
Britton. 

July 14. Plants grown by the American In- 
dians, by Dr. A. B. Stout 

(Exhibition of Flowers, July 14 and 15.) 

July 21, Flowers for the summer garden, by 
Mr. G. V. Nash. 

July 28. How the introduction of foreign plant 
diseases is prevented, by Hr. H. B. Shaw. 

August 4. Floral and scenic features of Cuba, 
by Dr. M. A, Howe. 

August 11, Books on gardening, by Dr. J. H. 
Barnhart 

August 18. Trees and flowers of the Yellow- 
stone National Park, by Dr. P. A. Bydberg. 

August 25. Insect enemies of plants, by Dr. F. 
J. Seaver. 

(Exhibition of Gladioli, August 23-20.) 

Tbb department of physics at the Univer- 
sity of Blinoia is giving the following popular 
leoturea in the summer session on recent ad- 
vanoes in phyaios: 

Profenor 0. T. Knipp: The prodoetkm of higk 
vBsna; discharge of dactiieity throng gum; elec- 


trons and X-riya; the eleetrostatlo and magnstie 
defleehon of cathode rays (electrons) ; positive 
electricity. 

Professor Jakob Hum: The electron; Badlatlon; 
Photo-electricity. 

Mr. SebastUm Earrer: X-rays and strooture of 
crystals. 

Mr. C. 8. Faxel: Atomic models and chemical 
properties; Atomic models and radiation. 

Mr. H T. Booth: Tmnperature measurements. 

Mr. W. H. Hyslop: Wireless telegraphy. 

Professor J. W. Hornbeek (Oarleton Ctollege) : 
Electromagnetic waves. 

Professor F. B. Watson: Acoustics of buildings; 
Acoustical phenomena. 

The Bureau of Fisheries announces the 
continuation of the investigation of lakes in 
Wisconsin, which is directed by Dr. E A. 
Birgo, of the University of Wisconsin. Dr. 
N. L Gardner, of the University of Cali- 
fornia, is making a systematic and economic 
study of the marine algm of the Pacific coast. 
A small allotment has been made for investi- 
gation of parasites of fishes in Oneida Lake, 
N. Y., in connection with the biological sur- 
vey of that lake under the direction of Dr. 
C, 0. Adams, of the Now York State School 
of Forestry. Dr. J. J. Wolfe, of Trinity Col- 
lege, N. C., assisted by Hr. Bert Cunningham, 
will continue his studies of the plankton col- 
lections in Chesapeake Bay made by Lewis 
Radchffo in connection with the extended 
survey of the bay. Mr. Willis H. Hioh, of 
Stanford University, will continue the in- 
vestigations of the habits and migrationa of 
the Pacific salmons. Dr. J. E. Beighard, of 
the University of Michigan, will bo emgagod 
in studies of tiie breeding habits of fishes and 
Will also direct investigation of the distribu- 
tion and habits of salmonoid fishes of the 
Great Lakes, based in port upon fidd observa- 
tion and coUectiong and in part upon a study 
of scale characton. Among other investiga- 
tions that will be continued in progress are 
those of Dr. A. H. Wright, of Cornell Uni- 
versity, on the natural history and propaga- 
tion of frogs, and Profeosor Trevor Kinoaid, 
of the University of Washington, on the cul- 
ture of oysters in Puget Bound. 
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UNZvERsrry and educational 

NEWS 

At The Ohio State TTnivenity, J. A. Bow- 
nockor, professor of inorganio geology and 
curator of the museum einoe 1901 and state 
geologist since 1006, has been made head of 
the department of geology to suooeed the late 
Charles S. Prosser. J. £. Carman, Ph.D. 
(Chicago), assistant professor, has been made 
professor of historical geology and curator of 
the museum, and Arthur Sevan, A.R (Ohio 
Wesleyan), for tho past two years a graduate 
student at Chicago, has been made instructor 
in geology. 

Harold Veaoh Bozbll, director of the 
school of electrical engineering of the Uni- 
versity of Oklahoma, who during the past year 
has been on sabbatical leave studying in Yale 
University, has been appointed to a chair In 
the Sheffield Scientific School. Associate 
Professor Lester William Wallace Morrow, of 
the University of Oklahoma, has been pro- 
moted to succeed Professor Bozell, and T. G. 
Tappen, now of Cornell University, has been 
appointed to the position of associate professor 
of dectrioal engineering in the University of 
Oklahoma. 

At Oberlin College^ Robert E. McEwen, 
Ph.D. (Columbia, '17), was recently appointed 
instructor in the department of Ecology. 

L. D. Batohclor has been appointed pro- 
fessor of plant breeding in the University of 
California, his work being at the citrus station 
of the graduate school of tropical agriculture. 

Dr. Ernkst M. R. Market, of the Univer- 
sity of lUinois, has been appointed head of a 
new division of plant physiology at the Dela- 
ware College. 


DISCUSSION AND CORRESPONDENCE 

THE USB OF PRBHISTOSIC CANADIAN AKT FOX 
COICUBXCIAL DXSIQN 

The Archeological office of the Geological 
Survey, Department of Mines, Ottawa, is now 
prepared to show to Canadian manufacturers 
and their oommeroial artists a very complete 
series of several hundred esamples of xnotiveB 
for decorative and symbolic designs and trade 


marks, although it has no &oilitiea for msi- 
king dsaigns. Thess motives art all from pt»- 
hiatorio Canadian art and handiwork. Snoh 
arohaologioal material supidiea not only the 
oldest human decorative material from (Jan- 
ada, but material unsurpassed in distinotive* 
ness. The fossila, animals, flowers, leaves^ 
fruits, etc., and eqiecially the historic objects 
from Indians found only in Canada would no 
doubt supply other motives capable of use as 
the lotus blossom has supplied innumerable de- 
signs used throughout much of the world. 

Mr. Joseph Eede, of the oeramio laboratory 
of the department, has used some of these 
shapes and motives in the modeUtng of part of 
the vases made to test Canadian olsys. Many 
of these pottery products after serving their 
purpose were given to the Women’s Canadian 
Club, who sold them for the benefit of the Bed 
Cross. At the sale there was a greater call for 
the vases made after these Canadian motives 
than for any of the others. Eighteen manufac- 
turers, representing slz totally different indue* 
tries, a museum and an art school have already 
applied for copies of these motives. This is 
over 20 per cent of those informed of the 
opportunity and one firm has already sent two 
representatives from Toronto to Ottawa to 
look into the matter. They express themsdves 
as surprised at the quantity and usefulness of 
the material and have already selected motives 
for their designers to use. 

This seems to prove that there is a demand 
for motives or inspiration for new and char- 
acteristic Canadian designs and trade marks. 
This demand we may expect to grow at the 
close of the war, when Canada makes special 
efforts to stand on an even footing with other 
countries in producing manufactures recog- 
nised all over the world as individually and 
characteristically her own. 

These motives may he used as they are or 
may be conventionalieed or dissected or multi- 
plied or devebped in several of these ways. 
Designers may use them os iDq>iration for 
signs which may be applied to fronts of build- 
ings, gargoyles, fountains, terra cotta, pottery, 
china, omameiital wori^, oast iron railings, 
stoves, carpets, rugs, lindeom, wall paper, 
stencils, dreu fabrics, lace, embroidery, neck- 
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mx% vnbniUa handle^ jewebji broodheii ail- 
Terwa4F% knife^ fork and apoon handlaa, bait 
bnddeab hat pma^ book ooTora, tail pieceay toys 
aoirrenin> trade marks and many other linea 
of work. 

It ia hoped to pnblidi drawings of these mo- 
tiTea aa soon aa the drawings oan be made. 
Each drawing will be labeled aa to what the 
apeoimen ia, where it was found, where it ia 
now, ita aiaa^ material, and, to a oertain ex- 
tent, with the region in which the type of mo- 
tire ia found. The area in which each motive 
is found ia given, so, for instance, that a Brit- 
ish Oolumbisn manufacturer may know which 
motivea are appropriate for British Oolnmbian 
manufactures rather than use one appropriate 
only for Manitoba. Some of these areas ex- 
tend into the United States as does the area of 
the maple leaf and the beaver; others are con- 
fined to parts of Oanada. Beference is made 
to photographs, lantern slides, and publiahed 
illustrations wherever such exist. The actual 
specimens are scattered in this museum, the 
Provincial Museum at Toronto, Provincial 
Museum at Victoria, the Museum of the Nat- 
ural Histoiy Society! St John, New Bruns- 
wick, the Provincial Museum at Halifax, the 
American Museum of Natural History, New 
York, the Museum of the University of Penn- 
sylvania, the British Museum and museums in 
San Francisco, Florence* Italy, Berlin, Ger- 
many and elsewhere. 

If this publication is issued it will no doubt 
be sent to every large library, e v e r y member 
of Parliament, every newspap« in Oanada, 
probably, to all Canadian manufactures using 
designs and certainly to all such manufac- 
turers who express the need for it 

As it may be months before all the draw- 
ings oan be made the archeological office will 
make every effort to give free of all expense 
any practical aid that it oan in the me of 
these motives. These data are at the service 
of any manufacturer who deairee to call at 
the office. Posaibly photographs can be made 
of a few of the motives for snob manufao- 
tur ars as specify just what they would like 
to have photographed. A typewritten list 
of the books containing pioturea of some of 
the specimeas will be supplied on request 


The office will do all in its power to hasten 
this work and will be obliged to manufac- 
turers if they will call or write to offer sug- 
gestions and expreaa their needa. Such an 
expression will very likely be of servioe to 
the office in securing the improvement and 
hasty publication of the album of motives. 

Harlan L Sicth 

Omlooioal SnsviT, Canada 

METHODS AND HATBRXALS VCR THX PREP- 
ARATION OP WALL CHARTS 

VARjons grades of paper, with or without 
cloth-backing, have been used extensively for 
many years in making charts to be used in 
lecture rooms. However, unbacked paf>er does 
not wear well, and cloth-backed paper is heavy 
and stiff, besides being exx>ensive. 

Shade cloth is cheaper, lighter, and much 
more durable than any chart paper. One 
variety known os Holland Shade Oloth is 
used by several workers in my acquaintonoeti 
A large chart of this doth may be folded into 
a sxnoll package or tolled into a close roll con- 
venient for carrying in a suit case to a meet- 
ing in some distant city* When unpacked it 
requires no heavy sticks to make it hang 
smoothly. 

This cloth furnishes a fine surface for line 
drawings. The air brush may be used on it 
in shading, and wax crayons may be em- 
ployed. However, when large areas of wash 
shading with a brush are involved, there is a 
good deal of puckering of the cloth. For this 
reason, I have made trials of other fabrics in 
the past three years, and 1 have found that 
so-called Peerless Oambrio Shade doth, Ivory 
White, is excellent for large wash drawings. 
It does not pucker noticeably, and it has a 
good drawing surface. There is no trouble 
with ‘‘drying lines” in applying washes. 
This cloth is a little heavier and suffer than 
Holland cloth, and it con not be packed so 
compactly without forming creases. I have 
recently been informed that the puckering 
may be avoided by mixing equal parts of 80 
per cent alcohol and the ink solution em- 
ployed. 

I have not found it practicable to erase ink 
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marks from shade cloth to any extent^ but 
lead pencil marks are more easily removed 
th*n from paper. When a mistake is made 
with ink that can not be erased, I find it 
best to paste a bit of the shade doth over the 
error. This is not noticeable at the distance 
of even the front row, in any ordinary lecture 
room. 

For making lines, I find so called round- 
writing pens (single pointed) better than a 
ruling pen as it is hard to make lines broad 
enough with the latter instrument. Round 
writing pens may be d>tained in different 
widths, and they are inexpensive. The wider 
pens are useful especially for making bold 
strong lines to be seen in a lecture room of 
some size. 

Most of my charts are made with water- 
proof inks of the best grades These are kept 
in various dilutions in a series of one-ounce 
bottles. Thus I keep about six dilutions of 
black ink in as many bottles labelled one to 
six, for use in neutral gray shading. A few 
drops of black ink in an ounce of water make 
a dark shade. Several drops of this added 
to an ounce of water in another hottle make 
a weaker solution, and so on according to the 
eye of the user. 

I dilute the colored inks usually by placing 
a few drops of ink in an ounce of water, ac- 
cording to the color desired. Many varieties 
of color shade and tint may be obtained by 
mixing colors in water and by adding a little 
much-diluted black ink to a colored solution 
in varying proportions. It is my practise to 
dilute almost all of the ink used, to some 
extent. Softer and more pleasing effects are 
produced, and the ink goes farther. It is also 
more easily applied. 

For class use and for convenience in stor- 
ing, I find it desirable to have charts 
mounted. Two half-round pieces of one inch 
diameter are glued together with the lower 
end of the chart between their flat surfaces. 
To make the binding still more secure, nails 
are* also used. Light one-half-inoh half- 
round material is used for the top in the same 
way. ^ Straps Sor hanging, of strong braid 
one half to three quarters of an inch wide 


and a foot or so long are fastened to the top 
strips at suitable places. These also serve in 
the usual way for lying the charts up when 
rolled. It is particularly important tiiat the 
straps be attached strongly. 

Some readers of this article may not be 
familiar with the possibilities of a pantograidi 
in copying small drawing enlarged on 
charts. The best pantograph are expensive, 
and the cheapest unsatisfactory. However, 
I have found one costing about $5.00 of con- 
siderable service. It enables one to get the 
general outlines of the drawing, but these 
must be corrected by free-hand work later. 

Neat labeling, that can be read in the rear 
seats of the room in which the chart will be 
used, is exceedingly important. It is my 
practise both with charts and lantern slidee 
to avoid any details in either labelling or 
drawing that can not be distinguished easily 
in the more remote parts of any lecture room 
in which the illustrations are to be used. 

It is distressingly common, especially when 
lantern slides are employed, to find this rule 
violated. Large sheets of typewritten ma- 
terial are often crowded into a lantern slide 
with the result that tiiey can be read only 
when very near the screen, if at all. In the 
case of lantern slides, any details which can 
not be distinguished easily in the slide will 
also be too minute on the screen. In prepar- 
ing charts it is a good practise to put letters 
and drawing details of various sizes on a 
blackboard which may be viewed from the 
most distant seats in order to determine the 
most practicable proportions. 

Labelling may be quickly and neatly done 
with the aid of the so-called sign-painters’ 
rubber stamps. Sets may be bought in vari- 
ous sizes and with both caps and small letters 
aa well as Arabic figures, etc. Inks of vari- 
ous colors may be obtained for the stamping. 
Quick-drying inks save time in the prepara- 
tion of a chart 

It is my experience that most and some- 
times aU the chart woric described in this 
article can be done by student service under 
direction, especially if stodenti who draw well 
ate available. 
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Though I am reluetant to appear to adver- 
tiee dealers, for the convenienoa of readers 
I think I am warranted in stating where the 
materials mentioned in this article may be 
pnrohaBed. The shade cloths may be pur- 
chased from the Bemien and Kuhnert Oo., 61 
W. Grand Ara, Ohioago. In September, 
1916, 1 was given a price of 38 cents per yard 
for ^Peerless Oambric Ivory White” shade 
doth, 48 inches wide in entire rolls. The 
price was 44 cents per yard in small quanti- 
ties. The White Holland shade cloth was 
slightly cheaper. Dr. G. R. LaEuo, of the 
University of Michigan, has informed mo re- 
cently that “Linaura Ohort Cloth” sold by 
the Williams, Brown & Earle Go., Phila- 
delphia, is very satisfactory. 

For labelling, we are using a so-callod Sign 
and Price Marker” set, No. 48 in catalogue 
No. 28 of Meyer and Wenthe, 108 N. Dear- 
born St., Chicago. The catalogue price is 
$5.00 for the complete set. It is adapted to 
charts to be used in large lecture rooms. Set 
No. 6 at $4.00 and set No. 4 at $2.50 are 
recommended for smaller rooms. The round 
writing ^eaiB can probably be bought at many 
art and drafting instrument stores. Mine 
were obtained of A. H. Abbot and Co., 119 
N. Wabash Ave., Chicago, i gross for 25 

R. M. Stroko 

AMATOKIOAL liABORArOBISB, 

Vandibbilt UNmaaiTT Mpioal School 

THE ELEMENTART TREATMENT OF FORCE 

Thi discussion by G. S. Fulcher in Science, 
XLIV., 747, 1910, concerning some of the 
errors and inconsistencies in our elementary 
texts regarding the questions of force and 
Newton’s laws of motion, are most timely. 
No doubt many of ua who are trying to build 
up in the minds of our beginning students a 
sound structure of ph 3 rBical ideas, and above 
all, are hoping through physios to give them 
something of the scientific attitude, have 
almost despaired of finding a text which is 
free from the faults mentioned. To approach 
the ideal, a text should be brief in its state- 
ments but so explicit as to allow of but a 
single interpretation; it should not anticipate 


knowledge which obviously the beginning stu- 
dent does not possess, nor diould it attempt to 
circumvent this deficiency by repeatedly re- 
ferring the student to artioleB further along; 
it should, in fact, be written npon the premise 
that the only source of physical ideas which 
the average beginning student of physios has 
is his own experience. 

In introducing force, therefore, all specula- 
tion and conjecture, made in the light of the 
author’s own famUiarity with the subject, is 
decidedly out of place, and can serve only to 
confuse the student. It should be presented 
to him primarily in terms of his immediate 
impressions, t. e, in terms of his muscular 
sense. Let us tell him first that force” is 
tho term applied to the equivalent of a puah 
or a pulL The average student has pretty 
clear ideas as to what such an action can 
accomplish. It is then not difficult to repre- 
sent Newton’s first law as a test for the ab- 
sence of a force, nor tho second law as a test 
for its presence. After familiarity with these 
notions has been gained, we can further repre* 
sent the second law as a quantitative test for 
force, and can show how we can experi- 
;mentally establish the relation f = ma. This 
may then be regarded as a more exact defini- 
tion of force, derived from our observations 
upon objects external to ourselves. In all of 
this discussion it is of greatest importance 
to emphasixe by repetition the fact that when- 
ever a fores %B exerted, two hod\ee are in- 
volved A, the bodp actinp, and B, the body 
acted upon.' This is one of the outstanding 

1 In his reply (Sghnoe, XLV., 480, 1917) to A. 
H. Patterson (Boienoe, XLY., 259, 1917), which 
was printed after the present paper hod been snb- 
mitt^ for publication, Dr. Fnlcber has already 
emphasised this point. 

In this connection, may I suggest that we dis- 
continue the nse of the phrase, ''a force acts upon 
. . which is so exceedingly common In ear 
textsf It seems to me that the phrase attribntas 
to force a property which it does not ponem. 
Why not be nneqni vocal and soy ‘'a force is ex- 
erted upon . . ”1 Thu Utter way of stating the 
fact serves better than the former in keeping the 
above italicised principle before the student, in 
that it deprives the notion of force of that seeining 
independence which does not pertain to it 
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pointt which have been diaresarded in our 
terta. The reault haa been that in a laive 
number of oaeea the student did not see how 
the foroe was being exerted; he felt that 
there was an intangible aomething about foroe 
beyond the range of his ability to grasp. It 
ia small wonder that rapidly increasing oon- 
fusion resnlta from this lack of aelf-confldence. 

Another point can not be too strongly em- 
phaaiaed. No author of an elementary text 
seems as yet to have recognised the impor- 
tance of diatinguishing moat carefully between 
forces of action and forces of reaction. It 
seems to me of prime importance, if the stu- 
dent’s ideas about force are to be sharply out- 
lined, to make this distinction. I would sug- 
gest that it lends facility to the treatment to 
use the terms “ applied ” foroe and ** reactive ” 
force for forces of action and of reaction, re- 
spectively. The following treatment may 
bear out the contention concerning the im- 
portance of recognising both. 

Let US first apply Newton’s third law of 
motion to the case of a body A, acting upon 
a fixed body B, In this case the student 
readily understands that B exerts a reactive 
foroe equal and opposite to the applied force 
exerted by A; for if this were not true, mo- 
tion should ensue in accordance with the 
second law. He also readily sees that the 
reactive force arises and ceases simultaneously 
with the applied force. Often, however, when 
the third lav is applied to a movable body B, 
and ihe student is told that the accelerated B 
exerts a reactive force upon A, equal and 
opposite to the applied force exerted by A, he 
is dubious and asks: “If that is tnie^ how 
con there be an acceleration? By the first 
law, B should then remain at rest or in uni- 
form motion.” With the distinction between 
^;iplied and reactive forces clearly drawn, this 
question can not arise. In this particular 
case we may point out that, to be sure, no 
acceleration of B could occur if the foroe 
exited by A upon B were opposed by another 
applied forces exerted upon B in the opposite 
direction by a third body, C. However, since 
there is only the one applied forces that due 
to A, aoodmttion must ensue in accordance 


with Newton’s second law; and, oi m m l tan e - 
oush unth thio aceohrationj ergo, wUh the 
applied force, there arieee the reacHoe force 
of B upon A. We may, to present the ease 
somewhat more tangibly, speak of the apidied 
foroe as being exerted by that particular body 
which, so to speak, takes the initiative in the 
processes. It is well to point out, further, 
that the reactive force of B upon A arises re- 
gardless of whether the motion of B is in the 
direction of the foroe exerted by A, or whether 
Aere is a finite angle between these two direc- 
tions, If this angle is a right angles tiie 
applied force causes B to move in a oiroular 
path, without change in speed; the applied 
force IS then called centripetal. The reactive 
force exerted by B upon A under these con- 
ditions is called the centrifugal foroe^ which 
disappears at exactly that instant which marics 
the disaiHiearance of the applied farce. 
Numerous examines to illustrate these state- 
ments will occur to the teacher. 

If the student is familiar with the above 
principles, the problem of Atwood’s ma- 
chino becomes very simple Por here con- 
sidering the moving system as a unit, the ap- 
plied force of A (the earth) upon B (the sys- 
tem) ia obviously (m, — m,)p; the reactive 
force of B upon A is (m, + fn^)a. These, by 
the third law, are equal. The value of a, 
or of (7, immediately follows from the equality. 

I can not quite agree with Dr. Fulcher that 
the failing of our authors in treating reactive 
forces, especially centrifugal foro^ as they do, 
is because of “their forgetting that these 
forces are purely imaginary.” Is it not rather 
attributable to their previous neglect in not 
having emphasized the differenoe between ap- 
plied and reactive forces? 

Just an illustration, in conclusion, to show 
that American writers do not alone fall under 
the critioism of giving insufficient thought to 
the presentation of some of the fundamental 
things. We find, for example, in a Qerman 
text, widely used in the Beelsohulen, by an 
author reputed to have been one of the fore- 
most teachers of physios, a treatment as fol- 
lows: “Upon the liquid particle A thm are 
acting two forces, the foroe of gravity, ▼w- 
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tioaUar downward, and the centrifugal forces 
acting horiaontally. • . . The resultant is 
found by the parallelograxn law. Its direo* 
tion must be normal to the surface of the 
liquid.’’ Had this author, and our American 
authors, been careful to draw the distinction 
between applied and reactive forces, they could 
not easily have fallen into the error of com- 
bining an applied force with a reactive force 
and obtaining — what kind of a forcet What- 
ever the kind, it can not be an applied fciroo; 
for if it were, it should, according to the 
second law, produce an acceleration in its own 
direction. But such an acceleration, as 
pointed out by Dr. Fulcher, does not here 
exist 

There are many other fundamental ques- 
tions in physics about the best method of pre- 
sentation of which we are not agreed. Teach- 
ers of oollogc physics should welcome the 
opportunity of discussing thorn, and by so 
doing, clearing up their own ideas about 
them. Perhaps, also a thoroughly satisfactory 
text might thereby be evolved. 

Paul E. Klopstig 

Univzbsxtt or Minnesota 


QUOTATIONS 

ROYAL SOCIETY FELLOWSHIPS 
A quBSTlOK of more than ordinary interest 
and importance is involved in the opposition 
of a majority of the Fellows of the Boyal So- 
ciety to a proposal of its council to amend the 
statute of the society governing the election of 
fellows. On June 7 a special general meeting 
of the Koyal Society was held, as the re- 
sult of a petition to the council, to consider a 
proposal by the latter embodied last year in 
their report for 1910. It was to amend Statute 
Xn. by empowering the council to recommend 
for election (a) privy councillors “ whose elec- 
tion would assist the work of the society ” ; and 
(b) "men distinguished in the scientific or 
educational service of the state, or by their 
services to science and its applications.” The 
opposition to this proposal, led by Sir David 
Bruce and Sir £. Ray Lankester, had been 
energetically whipped up among the unofficial 
fellows ainoe last November, and there was an 


unusually large attendance at the meeting. 
The result was that a vote was taken, adverse 
by a considerable majority to the oounoiL The 
following resolution was carried: "That this 
meeting is of opinion that the council will 
serve the best interests of the society by re- 
storing Statute XIL to the form it bad before 
the change made in it by tbe council on No- 
vember 2, 1916, and by postponing further oon- 
Bi deration of the statute relating to the election 
of fellows until after the termination of the 
war.” The precise ofFoct of the action thus 
taken by a majority of the fellows is for the 
moment rather uncertain, and the position is a 
somewhat embarrassing one for the president 
and council, who have thus suffered an appar- 
ent rebuff. According to the oonstitution of 
the Royal Society, the power of making and 
amending its statutes resides solely in the 
council, BO that, strictly, the resolution is a 
brufum /uimsn. On the other hand, the actual 
election of fellows rests with the society, and 
the council can only recommend candidates. 
So that the council is hardly likely to provoke 
an unseemly opposition to candidates it might 
recommend for election under the amended 
statute-— even if it declines to stultify itself by 
" restoring ” the aiatua quo ante as suggested 
— by flying m the face of the adverse vote. 

We understand that the presidimt and coun- 
cil wore, in fact, quite ready to meet the oppo- 
sition raised within the society so far as con- 
cerns a postponement of any action on the 
amended statute till after tbe war. And in the 
comment we propose to make we can not, 
partly for that reason, express our entire dis- 
agreement with the opposition too strongly at 
this juncture. At the same time wo think it 
desirable to say at once that we think the hos- 
tility of so many fellows to a proposal intended 
to increase the prestige and the value of the 
Royal Society distinctly regrettable. It was 
based, we are well aware — at any rate among 
some of the more eminent fellows who led the 
opposition — largely on suspicions of the intro- 
duction of state patronage Into scientific re- 
search. But we have no doubt also that the 
influence of " vested interests ” m the existin g 
system of election to the coveted distinction of 
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FJLS. hafl been even more potent in secur- 
ing the majority against the proposal of the 
oounoil. What we are quite certain about is 
that for a long time past the elections to the 
fellowship of the Royal Sooiely have (largely 
through this influence of vested interests 
got far too much into a groove. The honor of 
being labelled F.R.S. baa gradually come to be 
regarded more and more simply as a higher 
'^degree” added to the academic distinctions 
of men who have passed through the regular 
scientific and have contributed a cer- 

tain number of papers to the Tranaactioris. 
The result is that the Royal Society is not as 
fully representative as it ought to be of the 
genius of the country, to which, as in earlier 
days, its fellowship should be extended. This 
is particularly true of “ men distinguished in 
the scientific or educational service of the 
state,” the importance and onginality of whose 
work for the nation have secured much more 
adequate appreciation in consequence of the 
light thrown on it during war-time. A more 
elastic procedure in the recommendations to 
fellowships has for some time past been seen 
to be called for by the wisest heads in the so- 
ciety, and the proposal of the council was the 
outcome. We hope that it will still bo pushed, 
with more persuasive effect, even though for 
tho moment nothing further is done. 


NOTES ON CANADIAN STRATIGRAPHY 
AND PALEONTOLOGY 

OORDILLERAN PROYmCB 

Oraham Island.— The Queen Charlotte Isl- 
ands form part of the outer, largely sub- 
merged ranges of the northwestern CTordillera 
and are generally considered to be the north- 
ern continuation of tho Vancouver Range. 
Graham Island is the largest and one of the 
most northerly of the group. Its geology is 
the subject of a memoir by MacKenrie.' 
The oldest rocks exposed on the island bdong 
to the Vancovear group and are divided into 
two formations^ the Maude and the Yakoun. 
The former consists of argillitee, sandstones, 
and tuffs; it oontains a marine fauna of early 

1 J, Dt MaeRqnrie, <<Oeology of Oraham Idond, 
B. (Xf** GeoL Burr,, Canada, Mem. 88, 1918. 


Jurassic age and at two localities in the lower 
beds are “probably Upper Triassio’* forms. 
The Maude formation contains a large 
amount of pyrodastio material in its upper 
portion and grades upward into the Yakoun 
volcanic agglomerate, composed of rather 
massive water-laid beds. Its marine fauna, 
largdy peleoypods and ammonites, suggests 
correlation with Middle Jurassic sandstones 
in Alaska. Both formations are moderately 
metamorphosed and considerably disturbed by 
folds and faults. They are cut by batholithio 
intrusions which may bo correlated with the 
Upper Jurassic Coast Range batholith. The 
orogenio movements causing the deformation 
of the Vancouver group manifested themselves 
as compressive stresses acting in a direction 
north 60 ^ east and were concomitant with 
these intrusions. 

Erosion during Comanchean time reduced 
the mountain ranges thus formed to a sub- 
dued topography which was buried beneath 
the Queen Charlotte series in tho Cretaceous 
period. That series consists of the Haida 
sandstones and coal-bearing shales, the Honna 
conglomerates and sandstones, and the Skide- 
gate sandstones and shales, named in ascend- 
ing order. It is probable that the Queen 
Charlotte series was formed in estuarine 
basins by the sudden influx of a large amount 
of sediment carried in by rapid streams, and 
that the serlos as a whole represents a delta 
deposit reassorted and modified by the waves 
and currents of a shallow sea. During the 
Lararoide revolution the rocks of this district 
were slightly folded and upraised; dacite and 
andesite dikes and sills were extensive in- 
jected. Following this uplift, the Cretaceous 
sediments were largely stripped from the 
underlying rocks, remaining only in syndinal 
basins. 

Shallow-water sediments forming the 
Skonun fonnation were deposited during the 
Miocene period. Sedimentation was cut diort 
by the resumption of volcanio activity on a 
tremendous scale, by whidi the Masset forma- 
tion was built up. This vukanism is best 
placed in the early or mid-Fliocene^ and the 
close of this epoch wss marked by a recur- 
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r«aoe of defonmng forces which locally 
seyardy flexed the Tertiary formations but in 
general disposed them in broad open folds. 
Quaternary time has been marked by erosion, 
glacial as well as fluyial, and there are some 
suggestions of a recent, slight, negative move- 
ment of the strand line. 

A valuable correlation table of formations 
of Graham Island and neighboring districts 
faces page 118 of this excellent report. 

Flathead VdUey. — The Flathead coal basin, 
occupying a portion of Flathead Valley in 
British Columbia near the international 
boundary, is described in another memoir by 
the same author.* Bedrock formations range 
from strata which are probably Devonian to 
those of Eocene age. At the base are black 
limy sandstones and shales which have not 
yet yielded identifiable fossils but are re- 
ferred to as '' Devono-Garboniferous.’’ Grey 
and black limestones conformably overlie the 
shales and range in age from Upper Missis- 
ippian to I<owor Pennsylvanian, according to 
Girty's interpretation of two lots of fossils 
obtained from the middle and near the top of 
the formation. Above those limestones a 
white, quartzose sandstone was found. It is 
provisionally referred to the Triassic because 
of its i>osition beneath the Fernio shales 
which elsewhere have been proved to bo of 
Jurassic age. (The lithologic similarity be- 
tween this Triassic (?) sandstone and the 
Jurassic La Plata sandstone of Colorado is 
noteworthy.) The Femie formation is con- 
formably overlain by the coal-bearing Koote- 
nay sandstones and shales. The Kootenay 
beds were "accumulated in a long lake of 
varying depth, or, more probably, in a chain 
of lakes and swamps extending along what is 
now the axis of the Rocky Mountains.” They 
are of Lower Cretaceous (Comanchean) age. 
Upper Cretaceous conglomerates and sand- 
stones are believed to represent the Dakota 
formation. Orogenio disturbance during the 
Laramide revolution was followed by the de- 
position of the Kishinena formation during 

• J. D. ^'Geology of a Portion of the 

Flathead Goal Area, British Gohunbla,'’ GeoL 
Borv., Canada, Man. 87, 1910. 


Tertiary time. The Kishinena beds are of 
freshwater origin and may be of Eocene age. 

CAMBaiAN 

Trilobitea, — A rocont number* of Walcott’s 
memoirs on Cambrian Geology and Paleon- 
tology contains descriptions and figures of 
several trilobites, some of them new, from the 
Lower and Middle Cambrian of Newfound- 
land, Quebec, Alberta, and British Columbia. 
Corynexochus senectua servos to correlate the 
upper beds of the OleneUua scries of Newfound- 
land with the top of the Mount Whyte forma- 
tion in the Lower Cambrian of British 
Columbia. A new subgenus of Corynexoehus 
is named Bonnta, and to it are referred two 
closely allied spociee, one from the Mount 
Whyte formation and the other from the 
Lower Cambrian of Labrador and Quebec. 
To the genus Bathyuriseua are referred a new 
species from the Stephen formation near 
Field, B. G., and a new snbgenus, Poliella, 
which comprises several small-tailed trilobites. 
Moat of them ore of Middle Cambrian ag^ 
but one occurs in the Mount Wliyto formation 
and lived near the close of Lower Cambrian 
time. Dolichomeiopua and Ogygopaia receive 
thorough treatment and OleneUua gUberti is 
transferred to the genus Mesonacta on the 
basis of data derived from a Mount Whyte 
specimen. A new genus, Pageiia, is founded 
upon material from the Burgess shale member 
of the Stephen formation near Field. 

New Brunswick — A brief but important 
paper by G. F. Matthew^ contributes to knowl- 
edge of the paleugeography of eastern Canada 
in early Cambrian time. The relations of 
Cambnan rocks in New Brunswick are pre- 
sented in tabular form. At the base is found 
the non-fossiliforouB Coldbrookian torrane, 
composed largely of volcanic rocks, overlain 
by the Etchiminian slates and sandstones 
with a scanty fauna of HyoUthea and Obolua, 
The overlying Acadian division of the St. 
John group is much more extensive because 

• C. B. Walcott, "Cambrian Trilobites," Smith- 
sonian Mise. Con., Vol. 64, pp. 803-456, 1916. 

4G. F. Matthew, "Notes on Cambrian Faunas," 
No. 12, Trana, Boy. 8oa Canada., Ser. 3, VoL 10, 
Bee. 4, pp 45-54, 1916. 
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of aea traugreMLon. Tho lower fifty feet of 
this diruion contains the Protolsmts fauna 
which Waloott interprets as marking the 
passage beds between Lower and Middle 0am- 
brian. Above are shales and slates, 200 feet 
thick, carrying the Paradoxidei fauna. The 
middle division, Johannian, of the St John 
group consists of coarse dastics characterized 
by the presence of JAngvleUa, while the upper 
one, Bretonian, is largely dark gray to black 
shale which is in part of Ordovician age. 

Emphasis is laid upon the complete separa- 
tion of the Atlantic coastal seas from those 
of the interior of North America during early 
Cambrian time, and ^the presence of a deep 
and broad abyss off the Atlantic coast in this 
early time" is postulated. 

Ontario . — The Potsdam sandstones which 
outcrop in the vicinity of Kingston are de- 
scribed by M. B. Bakcr^ in a report which in 


the main treats of pre-Oambrian geology* 
Two members, a lower buff, and an upper red 
sandstone, are recognized as forming the 
Potsdam formation. Both were depoaited in 
the basins and hollows between low rounded 
hills of pre^Oambrian rock. Basal and other 
conglomerates are common. Oross-bedding is 
frequently observed and the strata are non- 
fossiliferouB. The so-called " tree oonore- 
tioQS " are interpreted as structural accumula- 
tions resulting from whirlpools and eddies. 

ORDOVIOIAIC 

Ontario. — Fossils from the Trenton lime- 
stone in the the Balsam Lake region are de- 
scribed by Ruedomann.” A new species of 
graptolite is referred to the genus ZnocotiKf. 
IJnusualy well-preserved specimens of Stan- 
aater solteri confirm the suspicion that this 
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Tio. 1, Oorrelatioii chart of Ordovician strata in Ontario. Oompiled from papen by Poerste^ Parks, 

Kindle and Bsymond. 


• M. B. Baker, ‘‘The Geology of Kingston and sB. Boedemsnn, ' < Paleontologic Oontribotloiis 
Vieinlty,'’ Onta^ Bur. Minas, Ann, Bept, VbL 80, from the New York State Mnseom,’’ New Y<»k 
Pt 8, pp. 1-^6, 1016. State Mus. Bull 180, 1010. 
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remarkable stdleroid belongs to the Bubolasa 
Aulnroidea. It is bdieved to be a primitive 
ophiuroid, which was still very close to the 
ancestral asterozoans. 

The Ordovician strata of Ottawa Valley are 
described in summary style by Raymond/ 
The formational nomenclature and relation- 
ships aro indicated in the accompanying 
table. Gloucester is a new formation name 
applied to the carbonaceous shales between the 
Oollingwood and Cincinnatian strata. In 
correlating the Ottawa formations with those 
of New York, Kentucky, and Minnesota, Ray- 
mond makes a number of radical departures 
from the conclusions of Ulrich and Baasler. 
In certain details, the correlation charts is 
not in complete harmony with the statements 
made on the accompanying pages of text, as, 
for examplo, in regard to the faunal relations 
of the Kentucky Ourdsville. 

The limestones of the Kingston district are 
described by Kindla* The formations recog- 
nized are indicated in Fig. 1, which departs 
from Kindle’s usage only in the separation of 
the Decorah zone as a distinct stratigraphic 
unit above the Lowvillo-Leray. The term, 
“Rideau,” originally proposed by Ami^® in 
terms which, m the reviewer’s opinion, in- 
dudo the Potsdam sandstone described by 
Baker as noted above, is applied to the green- 
tinged, arkosio and generally conglomeratic, 
shaly beds at the base of the Pamelia forma- 
tion. Accompanying the description of Ordo- 
vician strata is a report upon their faunas by 
Miss Wilson and K. F, Mather.^^ Faunal 

T P. B. Baymoadi ''The Correlation of the Ordo- 
vielan Strata of Ihe Baltic Basin with those of 
Eastern North America,^’ Harvard College Mas. 
Comp. Zool , Bull , VoL 66, pp. 179-280, 1916. 

■ Baymond, op. cit,, p. 267. 

• E. M. Kindle, "The Ordovician limostonee of 
the Kingston Area," Ontario Bor. Mines, Ann. 
Eopt, VoL 26, Pt 3, pp. 87-44, 1916. 

10 H. M. Ami, "Ordovician Snceesslon in East- 
ern Ontario," GeoL Soo America, Bull., VoL 18, 
pp. 617-618, 1902. 

u Alice E. Wilson and Klrtlay F. Mather, 
"Synopsis of the Ooounon FossUs of the Kingston 
Ar^" Ontario Bur. Mines, Ann. Bspt, VoL 96, 
Pt 8, 46-66, 1916. 


lists and descriptive keys to the common 
fossils are arangod in two parts, one for the 
Black River and the other for the Trenton 
rocks. 

Quebec . — The district about Lake St John 
at the head of Saguenay River in Quobec is 
of interest to the stratigrapher because of the 
occurrence of Paleozoic sediments far within 
the limits of the Pre-Cambrian “shield” of 
northern Canada. These outliers, described 
by Dresser,'® are preserved in a basin formed 
by normal faulting which may have occurred 
at the close of the Paleozoic Era. The sedi- 
ments include Trenton limestone;, Utica shale, 
and Richmond limestone, said to be “de- 
posited in conformable succession.” 

Fossils from the Trenton and Utica were 
identified by Raymond. The Trenton fauna 
is preponderantly moUuscan and is probably 
basal Trenton, “about the horizon of the 
Rockland beds of the Ottawa district.” The 
Utica fauna is small and not distinctive. Ac* 
cording to Foerste, the Richmond faunas oor^ 
respond to those of the Wayneeville member 
of the Ohio Richmond. 

SILURIAN 

A star-fish from the Arisaig series at the 
mouth of Stonehouse brook, Nova Scotia, is 
desenbod by Ruedemann'® as a new variety 
of Uraeteretla ruthveni of the Upper Ludlow 
in England. 

DEVONIAN 

E. M. Kindle'^ records the occurrence of 
limestones containing a Devonian coral at 
Gull Lake, in the lower MacKenzie VaDey, 
wlicro published data show only Cretaceous 
and pre-Cambrian terranee. Two other small 
collections of Devonian fossils from Mac- 
Kenzie Valley, one from within the Arctic 
circle, are commented upon. 

12 J A Dresser, "Geological Structure of the 
Basin of Lake St. John, Quebec," Trans. Boy 8oe. 
Canada, Ser 3, VoL 10, Sec. 4, pp. 126-130, 1916; 
"Part of the District of Lake Bt. John, Quebec," 
GeoL Burv,, Canada, Memoir 92, 1810. 

18 Op. (Jit., p. 46, 

14 K M. Kindle, "Notes on Devonian Faunas of 
the MacKemde Biver Valley." Jm. Jour. 8oi. (4), 
VoL 42, pp. 246-48, 1910. 
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OABBOMirCBOUB 

B. L. ICoodie'* reprints, in his monogrtph 
of PennaylTanian amphibia, descriptions and 
figures of the remarkable miorosaurs from the 
Joggins ooal fields in Nora Scotia, which 
were pifi>lished by Dawson between 1800 and 
1805. 

TBUSSIO 

L. H. Lambe^* has published descriptions 
of three new fishes, two Paleoniscids and one 
Orossopterygian, from localities west of Banff. 
The strata have heretofore been assigned to 
the Jurassic period^^ but are more correctly 
corrdated with the Upper Banff shale on the 
basis of invertebrates associated with the fish 
remains. The Upper Banff fauna, according 
to Oirty and Kindle, represents the horizon 
of the Lower Triassic Meekoceras beds of 
Idaho and Wyoming. It should no longer be 
referred to the Permian. 

CRETAGEOUS-KOCRNX 

The geology of the region about Wood 
Mountain and Willowbunch, adjoining the 
international boundary south of Moosejaw, 
Sask., is described by Bruce Rose.^* The 
strata exposed range from the Fox Hills and 
Pierre Cretaceous through the Lance forma* 
tion to the Fort Union Eocene. The latter 
contains lignitic coal of value. An exodlent 
description of the Prairie Plains of Saskat- 
chewan and their Quaternary history forms 
the second chapter of the report 

New types of duck-bill dinosaurs from the 
Cretaceous of Alberta are described by 
Brown.^* 

isB. li. Hoodie, ''The Coal Measures Amphibia 
of Koiib America," Carnegie Inst. Washington, 
Pub. B38, 1910. 

i«L. M Lambe, "Ganoid Pishes from nsar 
Bsnff, Alberta," Troiu. Boy. 8oe, Canada, 8er. S, 
VoL 10, See. 4, pp. 35-44, 1018. 

iTJ. A. Allan, "Bankhead to Golden," Cong. 
gSoL intemat, Guide Bo<di 8, Ft 8, p. 101, 1013. 

isBmee "Wood Mountain-Willowbuneh 

Coal Area, Saskatchewan," GeoL Surv., Canada, 
Hem. 80, 1010. 

leBanmm Brown, American Hus. Nat. Hist., 
Ball, Vol 85, pp. 701-708, 1018, 


mocnsz 

A new speoies of oyprinid fish, baaed upoA 
four speoimens discovered by Bruoe Bose of 
the Canadian Geological Survey near E[am- 
loope Lake^ B. C., is described by Hussakof.*^ 
It has considerable resemblance to Lanciaaua 
bdlteatua living to-day in the Columbia baain. 

Eirtlkt F. Mathb 

Quror's UmvmwiTT, 

Einoston, CUMAna, 

March 5, 1017 


SPECIAL ARTICLES 

THE VITALITY OP CTSTB OP THE PEOTO- 
ZOOM, DIDINIUU NASUTUU 

It is well known that many of the unicd- 
lular forms encyst under certain conditions, 
i. e., become inactive and form a heavy wall 
about themselves, and that in this state they 
ran ondure environmental conditions which 
are otherwise fatal. For example, the loss of 
water readily kills didinia when they are in 
the active state, but when they are encysted 
desiccation such as is produced by exposure 
even for months to ordinary atmospheric con- 
ditions does not necessarily kill them. This 
is also true of many other forms. When they 
are thus dried they may be widely scattered 
by the wind; encystment consequently may 
have a twofold function, protection and dis- 
tribution. Whether or not it functions still 
further in rejuvenescence in accord with the 
contention of Fermor (1918) and Calkins 
(1016) is a question which will be considered 
at some length in a later paper. 

The degree of protection and the extent of 
distribution that organisms secure by encyst- 
ment dejiends upon the vitality of the oysta. 
The longer they live the greater the protec- 
tion and the wider the distribution. It is 
consequently important to know how long 
organisms can live in the encysted state. 
This is especially true regarding pathogenic 
forms, and these forms are the only ones, with 
the exception of the rotifers, in which the 
problem has been seriously investigated. 
Knowledge regarding the endurance of cysts 

M L. Hnisakof, "A New Qfprinid Fish, LenoU* 
ONI roaei, from Mloeena of British Oohimfala," 
Am. Jau/r. SoL (4), YoL 48, pp. 18-80, 1010. 
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max *1*0 throw aoma light on the nature of 
protoplaam in that it gives information con- 
oeming the lower limit of metabolism neces^ 
Murx for life. 

In a series of eaperiments made in connec- 
tion with other work on Didimium described 
elsewhere, it was found that the cjsts live 
mudh longer than had been anticipated. On 
June 11, 1910, several didinia, all derived 
from the same individual, were put into a 
100 0.0. beaker containing 60 c o. of solution 
with numerous parameoia. The bdaker was 
then placed in a damp chamber and left until 
January 16, 1011. At this time many didinia 
cysts were found in the beaker, and no active 
oxganiams except a few rotifers. It is not 
known just when these cysts were formed, but, 
judging from what usually occurs under 
similar circumstances, they were probably aU 
formed within a week after the didinia had 
been added to the culture of paramecia, a., 
about the middle of June, 1910. 

On May 31, 1911, a 10 o.c. vial was filled 
with solution from the beaker containing 
about one half the cysts. The vial was then 
corked, sealed airtight with iiaraffln and laid 
away in a dark drawer. The remaining cysts 
were added to a portion of a vigorous culture 
of parameoia, and the rest of this culture was 
retained as a controL Two days later there 
were several didinia in the portion seeded 
with cysts, none in the control, showing that 
the cysts were still viable. A few cysts were 
removed from the vial and similarly tested on 
each of the following dates: October 33, 1913; 
January 23, 1914; December 13, 1914; Jan- 
uary 7, 1916; March 1, 1916, and March 4, 
1916. In all of these tests except two, De- 
cember 13, 1914, and January 7, 1916, active 
didinia were secured from the cysts. No di- 
dinia were found in any of the control cul- 
tures. This proves conclusively that the 
cysts of Didinium rumbm can live, at least, 
nearly five years. 

In all of the tests observations were made 
daily. In the teat of October, 1913, active 
didinia were found on the fifth day after 
adding parameoia, in those of January, 1914, 
on the second day, and in those of Maroh, 


1915, on the sixth and tenth days respec- 
tively. 

In each of these tests, except the flnt two 
and the last, four watch glasses containing 
cultures of paramecia were seeded with the 
cysts. In the last test, March 4, 1916, all 
of the remaining cysts were added to two liter 
jars containing vigorous cultures of para- 
mecia. In the teat of January, 1914, didinia 
appeared in three of the watch glasses, in 
thoso of December, 1914, and January, 1916, 
in none, although observations were made for 
more than two weeks; in those of March 1, 
1915, active didinia appeared in only one of 
the four watch glasses; but in the last test 
of the scries they appeared in both jars. 
In one of those jars only a few small Bi>eoi- 
niens were found and these soon died out; 
in the other, however, the didinia appeared 
to bo perfectly normal ; they developed rapidly 
and produced a vigorous culture which is 
still in existence, February, 1917. 

It is thus evident that some of the cysts 
wore still viable at the close of our experi- 
ment, which extended through nearly five 
years, but it is not clear how much longer 
they could have remained viable. However, 
at the close of the experiment the cysts were 
much shriveled, only partially filled with pro- 
toplasm, and yellowish in color, whereas in 
the beginning they were well filled with proto- 
plasmic granules and grayish in color. To- 
ward the close of the experiment the propor- 
tion of failures was also much larger than at 
the beginning. All this indicates that the 
cysts would probably not have lived much 
longer. On the other hand only a very small 
proportion of the cysts developed in any of 
the tests, probably not more than two per 
cent. Oonsoquently, smoe the cysts became 
leas numerous as the experiment proceeded 
the large proportion of failures toward the 
close may have been due to an insuffloient 
number of cysts rather than to their age. 

We have thus demonstrated conduaivdy 
that didinia in the encysted state can live 
nearly five years in a solution from which 
they probably get nothing in the nature of 
food. If the cysts are dried they probably 
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live even longer than they do in a solution 
as the results of the following series of ezpoi- 
ments show. 

Early m the spring of 1910 ten eight- 
liter battery jars nearly full of solution con- 
taining numerous didinia were set aside in 
the laboratory. Eight of these jars were cot- 
ered and two were left uncovered. The solu- 
tion of one of theee contained much debris, 
hay, etc., that of the other almost none. The 
solution in both evaporated gradually, so 
that on the last day of May there was only a 
trace of moisture left in either jar. When 
they were next examined early in August the 
debris was so dry that it could be readily 
crumbled between the fingers. 

On January 14, 1911, one half of the solu- 
tion in each of the eight jars was poured ofi 
and replaced by hay solution (1 gm. hay to 
200 O.C. water boiled ten minutes), and the 
two empty jars were half filled with the same 
solution. All of the jars were then examined 
from time to time until February 10. Active 
didmia were found in only one of the jars, 
and this was one of the open jars, the one 
which contained much debris. Several active 
didinia were found in this jar January 17 and 
more later. Numerous colorless flagellates, 
some vortiedhe and also a few other forms 
appeared but no parameoia. 

The results of these experiments, con- 
sequently, clearly indicate that the vitality of 
dried cysts is greater than that of wet cysts. 
The number of cultures tested was, however, 
so small that the siginficance of the results 
obtained is somewhat doubtful. The tests 
should be repeated and extended in connec- 
tion with a study of the histological changes 
that may occur in the cysts. 

S. 0. Mast 

Tn JofiNs Hopkins Univxbsitt 


SOCIETIES AND ACADEMIES 

THE BOTANICAL SOCIETY OP WA8HINOTON 

Tbb 181st regular meeting of the Botanical So- 
ciety of Washington was held in the Anembly 
Hall of the Cosmos Club at & p.u., May 1, 1917, 
with thirty-nine members present BCr. Bnrt A 
Bodo^h, Mr. Glenn 0. Hahn and Mr. Horaee W. 
TmeUdell were elected to membership. 


The regular program was devoted to a wjmr 
poelum on the flora of the District of OohmUa. 
Professor A 6. EUteheoek discussed ''The plan of 
the flora” and traced briefly the history of the 
flora from Brereton’s studies in 1831 tp the pres- 
ent time. In 1906 a mimeograph list of the vas- 
cular plants was prepared Mr. P. L. Bicker. 
The flora is now under the leadership of Professor 
A. B. Hitchcock and Mr. P. 0. Btandley. Twenty- 
five collaborators are now at work preparing tte 
preluninaiy manuscript which is to be finished by 
June 1 and the manuscript completed by November 
1, 1917. • 

Mr. Edgar T. Wherry, at the invitation of the 
society, famished a paper on ” Geological areas 
about Washington.” The paper was read by Mr* 
Hitchcock. The prominent geological feature la 
the Fall Line which separates the Piedmont 
Plateau on the northwest from the Coastal Plain 
on the southeast. Above this the valleys are 
steep-sided, and below broad and open. The Pied- 
mont Plateau eonsists chiefly of crystalline gneiseea 
of early periods, while the Coastal Plain is occu- 
pied by unconsolidated gravels, sands and clays. 
The soils on the Coastal Plain are odd for the 
most part while those on the Piedmont are not 

Mr. George £. Budworth discussed ”The distri- 
bution of trees in the floral area. ' ’ Oaks predomi- 
nate and constitute from one half to three fourths 
of the upland cover. There are about 140 species 
of native and naturalised trees of which the broad- 
leaved trees number about 122 species. 

” Humus as a factor in plant distribntion ” was 
discussed by Mr. Frederick V. Coville. Mr. Coville 
exhibited two samples of organic matter — the one 
a raw, brown and leafy turf found in laurd thick- 
ets produced chiefly by the decay of the laurel 
leaves, and the other a block, fnlly-redueed, non- 
itmctural leafmold formed by leaves high in lime 
content such as the tulip poplar. The former is 
acid and the latter alkaline in reaction. 

Mr. P. L. Bicker discussed briefly the subject of 
''Collecting and preparing specimens.” Mr. 
Bicker exhibited several types of portfolios suitable 
for collecting plants and also suggested the use of 
corrugated driers and artificial heat, espeeially 
where large numbers of plants are being collected 
on field trips. 

The program was followed by an informal dis- 
cussion by Messrs. Safford, Beattie, Norton, Waite, 
Lewton, fihantx, Coville, Hitchcock, Sudworth and 
Bicker. 

H. L. Shants, 
Corresponding Beoreterg 
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Fob many yean atudenta of metaboUm, 
of general physiology and of pathology 
have been investigating various aspects of 
the acid-hase equilibriom of the body, al- 
ways with an eye to the problem of acidoaii^ 
but at first with small suooeas in unifying 
our knowledge of that complex subje^ 
Successively it has been shown that in 
acidosis there may be a production of p-oxy- 
butyric acid or some other speeifio defect 
of metabolism, an increase of the urinary 
ammonia, a diminution of the total ear- 
bonie add of the blood, and of the blood’s 
bicarbonate, an increase of its concentra- 
tion in hydrogen ions, a diminution in the 
concentration pf carbon dioxide in the al- 
veolar air and of the free carbonic acid in 
the blood, an impairment of the affinity of 
the red corpuscles for oxygen, and a deple- 
tion of the alkali reserves of the body. Not 
all of these changes, however, are invariably 
present, and much confusion has resulted 
from the attempt to distinguish essential or 
primary phenomena. 

At length it has become clear that addo- 
sis is, from the standpoint of phydeal sei- 
ence, no simple and unitary state or proc- 
ess, but that, like metabolism or respira- 
tion, its unity is biological or functional, 
and that it consists in any disturbance, 
large enough and so long enduring as to be 
properly called pathological, of the regula- 
tion of alkalinity in the body. What are 
the disturbances to which this regulatory 
process is liablet They are such as are 
made posdble by its normal and essential 

I The D. GroM leetnn^ 1916. 
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peculiarities and general ttharaotsristios. 
These peculiarities can onlj’ be the object 
of special physiological investigationi and 
the subject of speoial physidlogioal knowl- 
edge. But in great part the more general 
characteristics are those of all organic legn- 
lations, and at this very point organic regn- 
lation is to-day best understood and 
analyzed. Accordingly, the description of 
acidosis must rest upon a clear definition of 
the nature of organization itself; it may 
then, in turn, help to define the larger prob- 
lem. 

This conclusion points straight back to 
Aristotle, whose great attainments as a zool- 
ogist together with his extreme virtuosity in 
conceiving and applying abstract ideas and 
formulas led him to an analysis of organi- 
sation that remained the beat for more than 
two thousand years. The words of Aris- 
totle are as follows : 

na salmal organlam mnit be eoneelTed aftw 
the alioUitnde of a woU-gOTomed eommonwasHb. 
Wlira order Is woe eetabUibed la It there is no 
more need of a sepsrate monareh to preside over 
eseh seversl teak. The individneb each {day their 
assigned part as it is ordered, and one thing fol- 
lows another la its aeenstomed order. So in ani- 
aials there is tiie same orderliness— nature taking 
the plaee of eustom— and each part naturally do- 
ing his own work as nature has eonpoiod thena. 
Then is no need then of a soul in each part, but 
the resides in a kind of eentral governing plan of 
the body, and the remaining parts live by eontlan- 
ity of nataral struoton, and play the parts Natnn 
would have thmn play. ["De motn aaimalinm,’* 
IL, 70ao, 30-SS, Oxford, ISIS.] 

This Statement surpasses the efforts of 
the modem philosophers, who either have 
not understood the problem at all, or, like 
Leibnits and Kant, have but imperfeotly 
conceived it. The earlier modem biologists 
are also inferior to Aristotle, for when they 
have perceived the riddle of organisation, 
it has led them into sterile vitalistio theo- 
ries or mere bewilderment But during 
the last century there took place a steady 
improvement in the biological analysis and 


lately the subject has been partly cleared 
of misunderstanding, so that it is today in 
the minds of most thoughtful investigators. 

In the nineteenth century the concept of 
organization appears for the first time as an 
explicit postulate of sdentifle research. 
Of course there has never been a period 
when the idea of function was absent from 
physiologieal investigation. And it would 
be an almost hopeless task to traee^he 
transformation of this idea, with widening 
experience, into the larger one of organisa- 
tion. Provisionally it may therefore snfSoe 
to note the conscious and deli^lEate use of 
the latter idea in Cuvier’s so-called law. 
According to this hypothesis it is possible 
after a careful study of any one part of an 
animal, for example a tooth, to reconstruct 
the whole. Nothing could correspond more 
perfectly with Aristotle’s original position 
concerning the organic relation between the 
parts and the whole. 

Physiology was more deliberate in set- 
ting up the principle, because organic ac- 
tivity is harder to define and to describe. 
At least as early as the time of Johannes 
Miiller the idea was dearly grasped. But 
not until the establishment of experimental 
morphology did it become overtly a guiding 
principle of physiological research. One 
very important influence toward this result 
is to be found in the speculations of von 
Baer. 

The truly Aristotelian idea of internal 
teleology of the organism is at the bottom 
of von Baer’s biological philosophy. Bichat 
and he are the first of the orgonicists. Their 
successor is Claude Bernard. This great 
man, whose purely mechanistic researches 
stand at the foundation of many depart- 
ments of physiology, steadily exerted all his 
influence in favor of the idea of organisa- 
tion. He recognized a directive and organ- 
izing idea in the animal, and again and 
again insisted upon it Yet his analysis of 
the problem, like that of von Baer, waa not 
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eomplete. Though he, like all other phyaiol- 
ogiita, employed the idea of fonetional 
activity aa a guide in reaearch, thongh 
he waa folly aware of Cuvier’a method in 
paleontology, his just concern for the in- 
tegrity of physiological method beguiled 
him into declaring that “the metaphysical 
evolutive force by which we may character- 
ise ^6 is useless in science, because, exist- 
ini^part from physical forces, it can exer- 
cise no influence upon them." 

This, strange to say, is an old error of 
Kant’s. It is aa if one should declare that 
the idea of #ie periodic system of the ele- 
ments is useless to science, because, existing 
apart from the physical forces, it can exer- 
cise no influence upon thorn. What Claude 
Bernard well knew, but failed here to point 
out, is that organization, like the second 
law of thermodynamics, is a condition of 
those physio-chemical phenomena which 
were the subject of his investigations. At 
times, however, he stated the case more cor- 
rectly. 

During the later years of von Baer and 
Claude Bernard, the ideas of Darwin were 
accomplishing a revolution in general biol- 
ogy. Not the least important result was at 
least temporarily to establish adaptations 
as the most positive of realities. Yet an 
adaptation is only to be deflned in terms of 
organization. In the orthodox Darwinian 
view it is that which contributes to the 
preservation of the whole. There is noth- 
ing in its merely physical character which 
enables us to recognize it as an adaptation. 
Only its function reveals its true nature. 

In the course of time some of Darwin’s 
original positions have been weakened and 
the more extreme views of his followers 
overthrown. As a result this manner of 
thinking about adaptation is somewhat out 
of fashion. But it endured quite long 
enough to leave its mark upon several de- 
partments of the science. And it is very 
doubtful if any one will be bold enough 


ever again to put aside the idea of function 
itself or to deny its necessary implications. 

Meanwhile a number of independent lines 
of investigation have arisen from Darwin’s 
researches. One of the most interesting of 
these is the study of experimental morp^l- 
ogy to which Sachs gave an impetus. This 
subject appears to have developed, partly 
at least, as the realization of a program of 
research founded upon Roux’s quasi-philo- 
sophical analsrsis of the characteristics of 
life. 

Such a process is a genuine curiosity in 
the history of science. According to Bonx 
the living being may be defined as a natural 
object which possesses nine characteriatio 
autonomoiu activities, e. g., autonomous ex- 
cretion, autonomous ingestion, autonmons 
multiplication, autonomous transmission of 
hereditary characteristics, etc. This con- 
ception, as Roux admits, is closely related 
to Herbert Spencer’s famous conception of 
life as “the continuous adjustment of in- 
ternal relations to external relations." 
Roux’s discussion of the subject was inde- 
pendent of Spencer’s influence and, in its 
specification of conditions, his analysis pos- 
sesses certain advantages over the English 
philosopher’s more abstract statement. 
But, from the standpoint of physical sci- 
ence, it is gravely deficient in method and 
has never been regarded as more than a 
preliminary statement of the several physio- 
logical aspects of the fact of organization. 

What has given Roux’s investigation a 
certain value and influence is that there is 
thus presented, however dogmatically, a 
provisional discrimination of organic ac- 
tivities as a basis for the experimental 
physiological study of organization itself. 
With the foun^tion of experimental 
morphology the problem of organization 
assumes its proper place in physiological 
research. The experimental results of the 
new science clearly prove that the place is 
secure. 
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This department of soienoe haa developed 
independently, and only in recent yean oan 
ita influence upon the ol^flf science of 
physiology be detected. The phyaiologiata, 
in their more abstract and more analytical 
researches have usually dealt exclusively 
with physical and chemical phenomena. 
Unlike J^ux’s foUowen, they have been 
concerned with those things which are or- 
ganised in the living being, rather than 
with the organization of them. Their very 
method of research, which proceeds from a 
preliminary analysis of the facton of or- 
ganisation, haa obscured the larger biolog- 
ical problem. 

At length Pavlov’s researches on the 
glands of digestion, the study of internal 
secretions and hormones, Sherrington’s 
investigation of the integrative action of 
the nervous system, Cannon’s study of the 
emotions, and many other independent 
lines of investigation have cleared the 
ground, and at the present moment the 
phyaico-ehemical treatment of the problem 
of organization is widely, if somewhat 
vaguely, recognised as the ultimate goal of 
physiological research. An interesting 
statement of the present condition of 
physiology in this respect may be found in 
Haldane’s little book '‘Me<^aniam, Life 
and Personality.” It is doubtful, however, 
if all the philosophical conclusions that Hal- 
dane draws can be regarded as well 
founded. 

In tiie study of metabolism, which has 
also had an independent development, the 
idea of organization has long dominated re- 
search. This is due to the fact that here 
the concept of equilibrium can not be 
avoided. At an early period in the history 
of the science it was discovered that a nor- 
mal organism is in a state of nitrogen 
equilibrium. That is to say, the composi- 
tion, in respect of compounds of nitrogen, 
is steadily preserved, through the regula- 
tion of a long chain of intricate diemieal 


processes. Day by day the ingestion of 
nitrogen is approximately equal to the ezr 
cretion. A modifleation of the diet may 
cause a temporary disturbanee of the oanf 
dition, but this is soon restored. The phe- 
nomena of growth and disease are foun^ to 
involve more enduring changes. Hereupon 
by a process of reasoning patterned upon 
that of physical science, growth is dedltfed 
to involve nothing more than other phe- 
nomena superimposed upon the underlying 
conditions, thereby modifying tile obsmwed 
facts in such manner that the fundamental 
state is partly obscured. Aild disease is 
after all, in its very essence, a disturbance 
of organization; in short, diseases of meta- 
bolism involve by definition disturbances of 
equilibria, which may or may not be com- 
pensated. 

Further research reveals nimilar equi- 
libria concerning carbon, sulphur, phos- 
phorus and the other elements. The results 
are extended to definite chemical compounds 
such as water, salt, sodium bicarbonate, 
glucose and the like. It is perceived that 
the equilibria of temperature, of volume, of 
alkalinity, which involve physico-chemical 
states, are truly analogous phenomena. 

Meanwhile it has always been dear that 
within certain limits the existence of these 
equilibria is essential to the preservation of 
life itself, and that they might have been 
taken for granted. The real question has 
been to define the normal and pathological 
fluctuations, their duration, their limits 
and their relations to other phenomena. In 
short, so far as these problems are con- 
cerned, the study of metabuliam has oon- 
sisted in an attempt to describe as thor- 
oughly as may be, and if possible to explain, 
the fluctuations of the approximatdy con- 
stant phyaical and chemical conditions of 
the bo^. In other words, the task of the 
investigator has been to make known ttah 
facts concerning the regulation of the ulti- 
mate phydeal and diemical constitution of 
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the orgattism. In this undertaking he has 
always kept in mind the idea that the or- 
ganism exists in a state of dynamic equi- 
librium, just as it was long ago conceived 
by Cuvier, and more vaguely by Hume, and 
by LuoretiuB. 

Now this idea of regulation, so familiar 
in the investigations of the temperature of 
th^body, and in many other general prob- 
lems of metabolism, is the very concept to 
which all the other independent investiga- 
tions of oi^anication as a physiological 
problem also lead. Thus Roux has long 
since declared, and recently reasserted the 
belief, that the capacity of autonomous reg- 
ulation of all nine of his elementary char- 
acteristics is quite the most important of 
all the peculiarities of life. For example, 
he thinks that this is what makes possible 
the direct adaptation to the environment, 
or, in other words, the acquiring of charac- 
teristics. In like manner the action of hor- 
mones, the integrating function of the ner- 
vous system, and the phenomena of emo- 
tional excitement investigated by Cannon 
are all regulatory. 

It is now possible to see that Herbert 
Spencer’s conception of life as "the con- 
tinuous adjustment of internal relations to 
external relatioxu," though doubtless far 
from satisfactory as a characterization of 
life itself, is really a true statement of the 
phenomena of organization. Vague though 
it may be, it is confirmed by the results of 
experimental morphology, of physiology 
and of the science of metabolism, and I sus- 
pect that pathology affords some of the 
most striki^ justifications for such a view. 
Indeed pathology has its prerogatives, and 
of these not the least is to follow up the 
disturbances which, step by step, result 
from a single lesion or deranged activity 
until they dose a vicious circle, to note the 
eoripensatory changes, regenerations and 
repito that oppose this process, and thus 
to pereeive the organism as a whole acting 


so as to preserve that state of dynamic 
equilibrium which is essential to life itself. 

But Spencer’s formula is at best imper- 
fect and needs to be modified in order to 
conform more exactly to Aristotle’s 
thought. Perhaps we may say that life is 
to be conceived as the continuous adjust- 
ment of internal relations to the state of the 
organism as a whole in accordance with 
changes of internal and external relations. 
Yet I can not believe that such formulas 
are of much account. What we need to 
know and always to remember is that or- 
ganization qualifies the body mechanisms. 
They are mechanisms and also they ore or- 
ganized. It is in no sense a form of vital- 
ism that is implied in this statement, nor 
can I think it, as Haldane believes, anti- 
mechanism. While I am in hearty agree- 
ment with many of Haldane’s positions, I 
ean not but repudiate this view. Yet a doc- 
trine essential to all genuine biological 
progress does arise from this statement, 
and we are all indebted to Haldane for 
making it clear and insisting upon it. This 
doctrine teaches a very necessary troth 
eoncerning our present problem of acidosis, 
viz., that there is no one process or phenom- 
enon which is the fundamental or essential 
one, but that each is integral, at once as 
cause and as efToct in a cycle of patiiologieal 
changes whose onset may be at any one of 
many points and which as a whole, as a 
cycle, constitutes the deranged acid-bsM 
metabolism. But this, moreover, is not the 
whole of the matter, for, just os the parts 
of this cycle engage in the whole of the 
process of acid-base metabolism, so do they 
also engage, as parts, in other pro c ess e s, 
some of them in the respiration, some in the 
process of excretion, and so on indeflnitdy. 
Thus the condition known as acidosis ean 
only be truly conceived in terms of the or- 
ganisation of the body as a whole. Such is 
the abstraet nature of the subject; with this 
the known facts correspond. 
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From Iti very beginning, Arrheniai’a 
tbeoxy of ionization emphaiized the peon* 
liar importance of the ions of hydrogen and 
hydrozyL As products of the electrolytio 
dissociation of water these ions must be 
present in all aqueous liquids. As products 
of the dissociation of adds in one case and 
of bases in the other, they must be essen- 
tial factors, or at least the only constant 
factors, of acidity ftud alkalinity in aqueous 
solutions. 

Methods for the estimation of the concen- 
tration of these ions were presently found, 
and before long successfully, if rather 
roughly, applied to physiological problems. 
Thus it was proved that the reaction of 
blood is nearly neutral and very constant. 

Meanwhile the theory was extended, 
with the help of the mass law, until it be- 
came a quantitative theory of acidity, neu- 
trality and alkalinity. The principal re- 
sults of this development of the subject, so 
far as they concern the biologists, are as 
follows : 

First, the product of the concentrations 
of hydrogen and hydroxyl ions (at constant 
temperature) is approximately constant 

(d) (OH) = e. 

Therefore the concentrations of these two 
ions always vary inversely. 



Secondly, if for copvenience, just as the 
histologist uses microns instead of meters, 
we adopt as unit concentrations of hydro- 
gen and hydroxyl ions a very small quan- 
tity, viz., ^e concentration of these ions in 
neutral solutions, the value of this constant 
becomes unity. 

(i) 



It may be noted that, using this unit of 


concentration, an ordinary deoiiioniial so- 
lution of hydrochloric add has a concen- 
tration of hydrogen ions of nearly 1,000,- 
000; and a deoinozmal aolntion of sodium 
hydroxide a corresponding concentration 
of hydroxyl ions. Other common dilute 
acid and alkaline solutions are only less 
remote from the concentrations of neutral 
solutions and of blood. ^ 

Thirdly, upon this basis the definitions of 
neutrality, acidity and alkalinity are as 
follows : 

For neutrality, 

(6)=l = (dh). 

For acidity, 

(fi) > 1 > (db). 

For alkalinity, 

(fi) < 1< (OH). 

Finally, in any solution containing a 
weak add and its salts with one or more 
bases, regardless of the other components of 
the solution, the concentration of hydrogen 
ions is approximately proportional to the 
ratio of free acid to combined add. 

This relation, however, holds only when the 
ratio of add to salt is neither very large nor 
very small. 

It is therefore evident that in the solution 
of any weak add, when the quantities of 
free and combined add are equal, the value 
of (H) is i; if the ratio of add to salt be 
10: 1, (H) is 10 k, if the ratio be 1:10 (H) 
is 0.1 k. 

This is the total outcome of the theoret- 
ical analysis so far as it is necessary for a 
general understanding of the biological 
problem. 

We may now tom to the special ease of 
carbonic add. For this substance the value 
of k, expressed in our present units, is 
about 6. Accordingly, in a solution of ear> 
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bonio acid and bioarbonate, if the ratio of 
add to salt be 10 the concentration of hy- 
drogen ioni mnat be 60, if the ratio be 1 
the o(moentration will be 5, and if the 
ratio be 0.1 the concentration will be 0.6. 

Thna we can aee why carbonate aolu- 
tiona are almost always nearly neutral 
(e. g., 100 > (H) > 0.01), and, taking ac- 
count of the tmiversal distribution of free 
and combined caibonic acid in the ocean, 
in lakes and streams, and in all organisms, 
we understand the primary cause of the 
approximate neutrality of nearly all nat- 
ural solutiozu, both organic and inorganic, 
upon the earth. In blood the concentra- 
tion of hydrogen ions is about one third of 
the present unit, hence the ratio of free to 
combined carbonic acid must be less than 
110 . 

In general it is evident that when the 
value of k for an acid is nearly 1 solutioiu 
containing that acid and itp salts will be 
nearly always neutral ; but that if the value 
of k differs largely from 1 such solutions 
will be nearly always appreciably acid or 
alkaline. 

Beside carbonic acid, there is but one 
biologically common acid substance, vis., 
phosphoric acid after one hydrogen has 
been neutralised by base as in acid sodium 
phosphate, that possesses the value of h 
nearly equal to 1. Most weak acids have 
a value hundreds or thousands of times 
greater. Phosphate solutions are therefore 
oomanonly nearly neutral, and they share 
with carbonate solutions the function of 
preserving the coiutsnt alkalinity of the 
body. 

It is easy roughly to demonstrate the gen- 
eral character of such acid^base equilibria 
with the help of the phosphates. Thus, 
for example, a solution of acid sodium phos- 
phate has a faintly acid reaction, a solution 
of ordinary sodium phosphate an alkaline 
reaction, but almost any mixture of the 


two salts is neutral to ordinary indicators, 
and will take up strong aci^ or alkalis 
in large quantities without apparently 
changing its reaction. Of course every 
drop of acid or of alkali does change the 
reaction, but the change is so alight that H 
can not be detected by ordinary means. 
This depends upon the fact that strong 
acids and bases combine quantitatively with 
the alkaline or acid phosphate : 

Ha + Na,HPO. = Naa -f- NaH;POM 
HaOH -I- NaH^. =a Na^FO« + BJO. 

Accordingly, there is only a change in the 
ratio 'between the concentrations of the two 
phosphate salts, and of hydrogen ion con- 
centration in due proportion, according to 
the analysis already given. 

If the solution is supposed to contain 
bicarbonates, as well as phosphates, the 
above experiment fully illustrates the gen- 
eral character of the process by which acids 
are immediately neutralized in the body. 
The proteins, to be sure, are also involved, 
but their share in the process is small, 
though not physiologically insignificant. 

Upon this physico-chemical basis the phys- 
iological processes are erected. It is as a 
means of restoring bicarbonate and alkaline 
phosphate from the products of reaction 
of these substances with acids, or as a means 
to neutralize acid, and thus prevent iti 
reaction with bicarbonates and phosphates, 
that ammonia is produced in the meta- 
bolism. 

In bke manner the acidity of the urine 
is the result of the reversal in the kidney of 
the reaction by which acids have been neu- 
tralized in the body. In the renal function 
phosphates almost alone are concerned. 
Therefore the process may be described as 
follows: In the blood, as the result of the 
production of acid, a certain amount of al- 
kaline phosphate has been converted into 
acid phosphate, so that the ratio of acid 
phosphate to alkaline phosphate has been 
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slightly increased. (Under normal cir- 
cumstances this change is probably in- 
flnitesimaL) The kidney now removes 
relatively a still larger amount of acid than 
of alkaline phosphate, perhaps on account 
of changes in the blood bicarbonate rather 
than in the phosphate, and thus restores 
the ratio of base to acid in the blood. Here 
the essential factor is the ability of the kid- 
ney widely to vary the ratio of acid to al- 
kaline phosphate without large variation 
of tile hydrogen ion concentration of the 
urine. This very important fact once more 
depends upon the favorable value of k for 
acid phosphate. 

It is because, in the normal individual, 
both the production of ammonia and the 
ratio of acid to alkaline phosphate in the 
urine are variable within wide limits, and 
can be made to conform exactly to the 
varying ingestion and production of acid 
in the body, that the fundamental physico- 
chemical apparatus can be kept intact and 
accurately adjusted. 

A further factor in the process is the 
activity of the lung in excreting carbonic 
acid. This substance is the chief excretory 
product of the organism. As such it must 
be eliminated promptly and completely. 
Moreover, in that it leaves the body not 
in aqueous solution and as an acid, but 
ahnoet exclusively in the form of gaseous 
carbon dioxide, there is no possibility of 
any variation of the permanent effect pro- 
duced upon the reaction of the body by 
the elimination of a definite amount of it. 
In the final regulation by excretion it is 
not, therefore, concerned. And yet it has, 
in the process of excretion, a very impor- 
tant rdle in regulating the reaction of the 
body. This depends upon the fact that 
carbonic acid is not only a waste product, 
but also a normal constituent of the blood, 
and, as such, a principal factor in the 
physico-chemical regulation. Thus, if the 


ratio of cadbonie acid to bieaibonates in a 
normal individual were 1:16, a large pro- 
duction of acid might cause a destmetion 
of a third part of all the bieaibonates, pro- 
ducing in itsjilaoe an equivalent amount 
of free caibonic aeid. This, if nothing else 
occurred, would reduce the relative amount 
of bicarbonates from 16 to 10, and simnlta- 
neoiiriy increase the free earbonio aeid 
from 1 to 6. The ratio would notw he 6 : 10, 
and since the hydrogen ion ooncontration ia 
porportional to this ratio, this ion wonld 
suffer a nearly ten-fold increase of con- 
centration. But at this point, or, more 
strictly speaking, continuoualy during the 
process, the ezcretoiy function intervenea 
There is a tendency for the respiratory 
process to hold the tension of esibonio di- 
oxide in the blood nearly constant. This 
is the reason why cariionic aeid has some- 
times been thought the respiratoiy bor^ 
mone. Assuming that the exact quantity 
of carbonie acid set free by the resetion of 
neutralisation were thus eliminated, the 
ratio would be reduced to 1:10, and the 
hydrogen ion concentration would rise but 
one third above its original value. More 
recent investigations, however, have shown 
that a tendency to acidity ia accompanied 
by a lowering of the tension of carbon di- 
oxide. Let ua suppoee that in this case 
the tension was lowered one third. The 
free carbonic acid of the blood would then 
become 0. 67 instead of 1.00, and the ratio 
of acid to salt 0.67:10, which is exactly 
equal to 1 : 16, the original ratio. Accord- 
ingly, the hydrogen ion concentration 
would be restored exactly to its original 
value, and the regulation by excretion 
would be quite perfect. Now there ia 
abundant evidence to show that something 
very mach like this is always occurring in 
the body, and, on the whole, I believe that 
the most delicate of all means to regulate 
the reaction of the body is to be found ia 
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thii varUticm of the tention of oartwnie 
acid daring ite excretion. Such ooniid- 
erationB have strengthened the hypothesis 
that the hydrogen ion is the true respir- 
Atory hormone. Originally saggested as a 
guess, this theory has been snpported by 
tnany investigational Bat I think that it 
maiks the opening rather than the closing 
of a chapter in physiology, for the sabject 
is involved in many complexities. 

The whole physiological equilAriom may 
now be concisely sammed up. The hydro- 
gen ion concentration of the body has been 
seen to depend upon the ratio 

H.OO, 

insss;' 

Acid reacting with this system causes a 
diminution of the denominator and an in- 
crease in the numerator of the fraction, the 
value of the fraction increases, and with it 
the hydrogen ion concentration. Here- 
upon the lung reduces the value of the 
numerator by diminishing the concentrap 
tion of carbon dioxide in blood and alveo- 
lar air, the valae of the fraction is restored 
moM^or less exactly to its original value 
and with it the concentration of tbe hy- 
drogen ion. But the denominator is still 
below normal. To offset this, there occurs, 
on the one hand, a production of ammonia 
which takea the place in the urine of al- 
kali existing as salt in the blood. This al- 
kali recomfbinea with carbonic acid, form- 
ing bicarbonate, and thus increasing the 
denominator. On the other hand, the kid- 
ney removes las alkali in combination with 
phosphates than exists in this state in the 
blood. This alkali, too, helps to regen- 
erate sodium bicarbonate, and thus to in- 
crease the denominator. Both of these 
processes are so regulated that the dencmi- 
inator is restored to normal. The con- 
oentration of carbonic acid responds 
through the activity of the respiratory 


mechanism, and the organism returns to 
its normal state. 

These processes, of course, go on simulta- 
neously and not in saaoeasion. They are^ 
moreover, far less simple than such an 
analysis admits, for on the one hand the 
interaction of phosphates and proteins has 
not been fully described, and, on the other 
hand, many of these variations influence 
other conditions and processes in the or- 
ganism. 

Among these effects are the influence of 
oaibonic acid concentration and of the hy- 
drogen ion on the afDnity of hemogldbin 
for oxygen and on the volume of the red 
corpusclesL More general is a necessary, 
but at present indeterminate, effect on the 
diatribation of electrolytes in the body, <m 
the osmotic pressnre, on the state of od- 
loids, and on the volume. I fully believe 
that such effects are real and t^t when 
acid is produced through long periods and 
in large quantities in partienlar organs or 
ti8Bae|^ as during diabetes, they may well 
Butpam the direct effects of the simple chem- 
ical reactions of acid in the pa^ologieal 
complex, and produce a condition very dif- 
ferent indeed from that of experimental 
acidosis. For in such conditions the whole 
physico-chemical composition of the cell, 
its concentrations and colloidal equilibria, 
might be sensibly altered. 

Bnt such guesses are one thing and the 
detailed and very dogmatic speculations of 
Dr. Martin Fischer quite another. And I 
feel obliged to say that there is not one 
particle of evidence for his conclusions, 
which are indeed inconsistent with, or 
totally without bearing upon, all the exist- 
ing quantitative information that we 
possess upon this sdbject. 

m 

What then is acidosist Evidently a con- 
dition iseking necessary connection with 
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the production of ozybutyrio acid or with 
the magnitude of the hydrogen ion con- 
centration in blood; atill leas a condition 
involving the eziatence of acid in the blood. 
It ia often characterized by high urinary 
ammonia, but aometimea thia quantity is 
low; the concentration of carbon diozide 
in the alveolar air is commonly low, but 
one can not feel sure that this is invariably 
the case ; in acidosis the ozygen capacity of 
the blood seems to be generally diminished, 
but we do not yet understand this subject 
well enough to be sure that contpensatory 
changes may not take place. Upon the 
whole I think that we come nearest to cer- 
tainty if we say that acidosis must involve 
a depletion of the body’s alkali reserves, 
and specifically a depletion of the bicar- 
bonate of the blood. So long as this has 
not taken place the pathological condition 
can not amount to much, so far as the acid- 
base equilibrium is concerned; when this 
defect is established the whole chain of 
causation, involving breathing, ozidation, 
nitrogen metabolism, renal activity and so 
on, has been set m motion. 

The cause of the condition may vary 
widely. It may be due to the production 
of acid, or the ingestion of acid, or to lack 
of alkali in the food ; it may be due to fail- 
ure to eliminate acid, s. g., acid phosphate, 
or to failure to produce and eliminate am- 
monia; but so far as can be seen it must 
always involve at least a diminution in the 
concentration of bicarbonate in the blood. 
As a practical mazim, we are therefore 
fully justified in saying that acidosis is a 
state of diminished bicaibonate in the 
blood. 

Accordingly, it may also be said that the 
best meins to the recognition of acidosis is 
proof of diminution in the bicarbonate of 
the blood. It is true that alveolar air, or 
the ozygen capacity of the blood, or the 
urinary anvnonia, or the acidity of the 


urine, or the ezeretion of acetone bodies, 
may be definitive in any partioalar ease. 
But a state of aeidosia is certainly not 
always dependent on some of these vari- 
ables, and may possibly be independent of 
all of them. 

The most direct proof of diminution of 
the bicarbonate of the blood is afforded by 
an estimation of the capacity of the blood 
for carbon diozide at a specified tension of 
the gas. This, or a related method, prop- 
erly employed, will always give accurate in- 
formation and need not make considerable 
demands upon the technical akill of the 
investigator. 

But there is another method, consisting 
of a physiological test of the greatest sim- 
plicity and involving no experimental slnll 
at all, which seems often to lead to equally 
trustworthy conclunons. The test depends 
upon an observation made by Sellards and 
also by Palmer and myself that in different 
pathological conditions and in different in- 
dividuals the amount of soda administered 
by the mouth that is necessary to make the 
urine alkaline is a very variable quantity. 
Further extensive investigations of Dr. 
Palmer’s have convinced me that this 
phenomenon depends on nothing but the 
retention of alkali by an organism whose 
store has been depleted, until the normal 
amount has been once more acquired. The 
addition of five or ten grams of soda to the 
food is enough to make the urine of a 
healthy person alkaline, and if more than 
that is retained, experience justifies the 
conclusion that a state of acidosis exists. 

This test also points to a rational treat- 
ment of acidosis. For if sodium bicar- 
bonate is administered at frequent in- 
tervals in quantities just sofBcient to make 
the urine as alkaline as the blood, acidosis 
can not exist The reaction of the urine 
can be followed closely enough even with 
litmus paper, a so-called amphoteric re- 
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aotioa indioating that aoffioient alkali has 
bew provided, and if the reaction does not 
become more alkaline than this there eecma 
to be no danger of injuring the kidney. 

Of course this method may be inadequate 
to cope with the more complex problems of 
diabetic acidosis, and it is very doubtful 
if the alkali can always penetrate in suffi- 
cient quantities to the seat of acid pro- 
duction. There is, moreover, no reason to 
soppose that it can influence the cause of 
the condition. Indeed this is rather a 
matter of proper feeding than a thera- 
peutic measure. For next to water and 
sodium chloride the concentration of so- 
dium bicaibonate is the greatest in blood, 
and it seems not unreasonable to care for 
a sufficient supply of this substance as one 
does for a supply of water. 

There is the more reason for bearing 
these conclusions in mind because acidoiu 
is one of the commonest of pathological 
states. Indeed I think that it is probably 
more common than fever. Therefore one 
may c(»iclude that in serious illness the 
test for acidosis should always be made, 
e^»eeially because it is often a very simple 
matter to repair the defect. And I think 
there is some reason to suppose that such 
action may occasionally be of the greatest 
importance. 

But the use of alkali must always be de- 
liberate and founded upon the urinary re- 
action, for too much alkali may be very 
harmful indeed. As employed by Martin 
Fischer in nephritis, experience has con- 
vinced me that it is a source of grave 
danger and, if possible, graver suffering to 
patients who can often expect from the 
physician little more than some relief from 
pain. Yet even in nephritis there is at pres- 
ent no reason to avoid the proper use of al- 
kali. In fact, I have never known a kidney 
to be unable to excrete a small excess of it, 
and I tbiwlr that we may therefore always 


undertake the administration of soda as- 
cording to the rule above laid down, with 
the convictum that when the quantity of 
sodium bicatbonate in the body is below 
normal, no harm is to be expected from the 
action of sodium bicarbonate. 

Finally, if I may be permitted to express 
as a precept my own conclusion of the 
bearing of all these intricate facts upon 
medical practise, it is as follows . The duty 
of the physician is to discover that the 
quantity of sodium bicarbonate in the 
blood is diminished, to restore that quan- 
tity to normal, and to hold it there. But 
while restoring it, he must never increase 
the quantity above normal. Thus found- 
ing practise upon exact knowledge, upon 
theory fully cmiflrmed, and upon an under- 
standing, however imperfect, of the organi- 
zation of all the manifold processes of met^ 
'holism, he may hope sometimes to block a 
cycle of changes leading to Ana l disinte- 
gration, and perhaps more often to alle- 
viate discomfort and pain. 

L. J. Hendxbson 

HASTXSD UNIVBSnT 


SCIENTIFIC EVENTS 

THK IRON INDUSTRY 

Abmobhxl conditions prevailed in the iron 
Industry during the flrst half of 1917, mainly 
on account of the war in Europe. At the 
beginning of the year, when pig iron waa 
being made at the avenge rate of about lOS,- 
000 gross tons daily, the blast furnaces were 
operated at slightly reduoed oapaoity, aooord- 
ing to £. F. Burchard, of the Geological 
Survey. This rate dropped to less than 09,000 
tons daily in February, but in March the rate 
rose to 109,000 tons daily, and in April and 
Hay it stood at more than 110,000 tona^ oom- 
pared with the maximum rate of 118,000 tons 
in October, 1010. 

The prospective blast-fumaee oapaoity 
seems not to have kept pace with the demand, 
however, aa ia indicated by the enormoue in- 
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oreaiei in price, especially einoe the United 
States entered the war. 

The total output of coke and anthracite 
pig iron in the first five months of 1917 was 
about 15,800,000 gross tons, compered with 
about 16,175,000 tons during the correspond- 
ing period of 1916, a decrease of about 2 
per cent. 

The quantity of iron ore from mines in 
the Lake Superior region shipped from ui^>er 
Lake ports from January 1 to June 1, 1917, 
was ^ut 6,500,000 gross tons, compared with 
slightly more than 10,100,000 tons for the cor- 
responding five months of 1916, a decrease of 
about 8,600,000 tons, or more than 85 per cent. 
This apparently large decrease in ore ship- 
ments from the principal producing region 
was not due to inability to mine ore but 
largely to the belated opening of Lake traffic 
because of ice blockades and to many ore- 
carrying boats haring been put out of com- 
mission through accidents. 

Plans are being made by committees of die 
Oounoa of National Defenae to increase ship- 
ments cl iron ore, coal and ooke during the 
remainder of the season through cooperatire 
methods, and possibly the June shipments will 
nearly equal those of June^ 1916. In the 
meantime the blast furnaces have been draw- 
ing on large stocks of ore at lower Lake ports 
in order to offset the defloienoy in upper Lake 
shipmmxts. Deferred shiiunents of coke and 
other oauaes of traffic congestion hare also re- 
tarded operations at some furnaces. 

Prices of pig iron st wertem Pennsylrsnia 
furnaces hsTO advanced since January 1, 1917, 
61 to 77 per cent, and since a year ago 184 to 
200 per cent. On July 8, 1917, basic iron was 
quot^ at Valley furnaces at $58 a ton, Bes- 
semer iron at Pittsburgh at $57.95, and No. 2 
foundry iron at $55, while at Birmingham, 
foundry iron, which one year ago sold 
at $14 brought $47 a ton. Low-i^oeidiorus 
iron has been quoted st $70 to $80 a ton. 
Feverish buying of pig iron by private con- 
sumers vdio were endeavoring to provide for 
their present needs, as well as for their needs 
far into 1918, has cawed much of the recent 
inorase in pcioCi The eatmt of the govem- 


ment’e war needs for steel is not yet define^ 
but increasing. Orders are being placed 
slowly, however, and they should not inter- 
fere seriously with deliveries of steel to private 
consumers. As the government is not com- 
peting in price it would seem that there may 
be at least some warrant for belief that prices 
may eventually adjust themadves without need 
for further great inflation. 

MBTEOROLOOY AND AERONAUTICAL 
ENOINBERlNQi 

Iniroduetory : Importance of meteorology 
aviation; aircraft and weather in war: (a) 
general climate; (b) weather and weather 
forecasts: military fleld meteorblogioal serv^ 
ices. 

The A imoephere : Composition ; height ; 
"troposphere” and "stratosphere”: general 
characteristics of each. 

Temperatures in the Free Air: Vertical 
temperature gradients; temperatures at vari- 
ous heights; inversions; stable and unstable 
conditions in rdation to flying. 

Pressure : Importance ; comparison with 
water; decrease with altitude; physiological 
effects of diminished pressure; measurement; 
mercurial and aneroid barometers and baro- 
graphs: use, errors, corrections; determination 
of altitudes by means of barometen; isobars; 
preosure gradients. 

The Wind in Belation to Pressure at 
BarWe Surface: Wind direction; deflection 
of winds from gradient: earth’s rotati<Hi and 
friction; cyolonio and anticydonic wind sys- 
tems; "gradient wind;” Buys Ballot’s Law; 
isobario types. Wind velocity; general rela- 
tion to gradient; Beaufort Scale and its 
equivalents in force and in vdooity in miles 
an hour; anemometers; Bobinson and Dines; 
gustiness of wind. 

Conditions of the Atmosphere Affecting 
Aviation: General and Local: (a) general air 
movements, essentially horisontal; atmospheric 

I ByDabu of tea Iseturw oa Meteorology givea 
in the eoorss in aaronantleal eagineering at tbs 
MaMsehnsetts Institute of Teehnology in eoopsva* 
tion with Hnrvard Univenltyr by Bobert De 0. 
Ward, professor of elimstology, Harvard Univer- 
sity. 
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liyen and waves; (() loeal oonveotional onr- 
reiits» essentially Tertioal, due to thermal con- 
trols: causes and conditions; (c) effects of 
topography upon air movements, combining 
both horisontal and vertical dements, due to 
mechanical controls : effects of friction, topog- 
raphy, and character of surface; vertical and 
horisontal movements in general in relation 
to flight. 

Weather Forecasting: Explanation of daily 
weather map; principles of forecasting ex- 
plained by reference to type maps, for United 
States and for Europe; general characteristics 
of cyclones and anticyclones; tracks; vdoci- 
ties of progression. 

Non-Instrumental Local Forecasts. Baro- 
meCrio tendency; veering and backing winds; 
changes in wind velocity ; weather proverbs. 

Clouds: Types; cloud classification ; methods 
of determining cloud heights and vdocities, 
and results; value as weather prognostics; fair 
and wet weather clouds; fog, special con- 
sideration of cumulus and cumulo-nimbus. 

Forecasts of Wind Telocitg and IHreetion 
Ahft: Direct observatiem by means of pilot 
balloons, kites and doud mov^oienta; direc- 
tions of cloud movements in cydonio and anti- 
cydonio systems in the United States and in 
Europe; estimates based on surface conditions 
and on general knowledge of upper air cur- 
rents; "gradittit wind;” diurnal variation in 
wind vdocity and direction; changes due to 
imgression ot cydones and anticyclones; wind 
and doud directions and night flying. 

Favorable and Unfavorobh Weather for 
Ftsfing: Wind; douds; haie^ etc. 

Laboratory Work is given at Blue HiU Ob- 
servatory (10 hours) by Alexander O. KcAdie, 
Abbott Lawrence Botch, professor of meteor- 
ology, Harvard Univemity, and director of the 
Blue HUl Heteorologieal Observatory, Bead- 
ville, If ass. 

THl DAKXBL OIKAUD XLLIOT MXDAX. 

At a meeting of the council of the National 
Academy of Sdenoes, hdd June 19, 1916, the 
gift of Mist Margaret Henderson Elliot of 
$8,000 to establish a fund in memory of bar 
father, Danid Oirand Elliot, was accepted. 
This money was given to be hdd in trust and 


invested in order that there should be an in- 
come annually for a medal to be known as the 
Daniel Giraud Elliot Gold Medal, and an 
honorarium to be awarded by the National 
Academy of Sciences. 

The conditions under which the gift is to be 
administered are contained in the following 
two paragrapha of the deed of gift : 

One lueh and diploma shall be given in 

each year and they, with any unexpended balanoe 
of income for the year, shall be awarded by the 
said National Academy of Belences to the author of 
such paper, essay or other work upon some braneh 
of zoology or paleontology published during the 
year as in the opinion of the persons, or a minor- 
ity of the persons, hereinafter appointed to be the 
Judges In that regard, shall be the most meritorious 
and worthy of honor. The medal and diploma sad 
surplus income shall not, however, for more than 
two years successively, be awarded for treatises 
upon any one branrii of either of the sclenees above 
mentioned. Profeasor Henry Falrfltid Osborn, of 
New York, the scientlfle director of the Amerlean 
Museum of Natural History in New York CSIty 
and the secretary of the Smithsonian Institute at 
Wishington for the time being, are appointed as 
such judges. Vaeanoies at any time oeeuning In 
the number of the Judgee shall be flUed by the 
council of the said National Academy of Sciences, 
and in each case of a vacancy it is the wish of the 
said Margaret Henderson Elliot that the council 
will, if practicable, appoint to the position an 
American naturalist eminent in zoology or paleon- 
tology. 

As science U not national the medal and diploma 
and surplus income may be conferred upon nat- 
uralists of any country, and as men eminent in 
their respective linee of soientifle research wiU net 
as Judges, it is the wish of the said BCargaret 
Henderson Elliot that no person acting as such 
judge shall be deemed on that account intiigible 
to receive this annual gift, and the medal, diploma 
and surplus income may in any year be awarded to 
any one of the judges, if, in the opinion of Us aa- 
so^tes, he shall, by reason of the excellence of any 
treatise published by him during the year, be en- 
titled to receive them. 

The council of the aeadeniy has aoc^tad the 
gift and has appointed as the three judgeo for 
the bestowal of the medal and honorarium: 
Pretidont Henry Fairfield Osbon^ of The Amerieaa 

Museum of Natural History. 

Secretary Oharlee D. Waleott, of the Bmithsoalaa 
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Imtitatioii of WuhingtoiL 
Director Frederic A. Lueaif of The American ICu- 

Beam of Natural Hictoiy. 

The income from this gift to the academy 
will be sufficient to award the first medal and 
honorarium at the April meetingj 1918. Dr. 
Henry Fairfield Osborn has been designated 
by the president of the academy to act as chair^ 
man. 

WBSTSRN AQRONOUIC WORXBRS 

Tas second annual meeting of western 
agronomic workers will be held at the Wash- 
ington State Agricultural College, Pullman, 
Washington, and the University of Idaho, 
Moscow, Idaho (only nine miles apart), on 
July 81 and August 1 and 2, inclusive. The 
geographic scope of the gathering is the eleven 
western states occupying the territory from 
the Bodcy Mountains to the Fadfio Ocean. 

The following topics will be discussed dur- 
ing the session : 

1, Where and to what extent is it possible to 
dUminate summer fallow I 

2. Botation systems for irrigation sections. 

8. Botation systems for coast and intermedi- 
ate sections. 

4. Botation systems for dry land, 

0. Oiganio matter and nitrogen content of 
soil as affected by cropping systems. 

6. Irrigation and alkali studies. 

7. Methods and organisation for supplying 
and distributing superior seed. 

8. Possible extended use of new crops and 
the production of crops in the United States 
formerly supplied from other countries. 

9. Cooperation among the states for investi- 
gating new problems. 

10. The practical application of our investi- 
gations. 

11. Better marketing, a factor for increas- 
ing food simply. 

12. Collegiate courses in agronomy. 


SCIENTIFIC NOTES AND NEWS 

Tns Albert medal of the Boyal Society of 
Arts for the current year has been awarded to 
Orville Wright, “ in recognition of the value of 
the oontribijtions of Wilbur and Orville 
Wright to the solution of the problem of me- 


chanical flight.” The report of the 'oouneil 
says: ** The largest share in the honor of hav* 
ing invented the aeroplane must always be 
given to the two brothers, Wilbur and Orville 
Wright” 

M. Lbolainohe has been elected a member 
of the section of agriculture of the Paris 
Academy of Sciences, to succeed M. Chauveau. 

Dr. Willum J. Mato, of Bochester, Minn., 
has been summoned to Washington to oonier 
with the government officials relative to the 
formation of a central medical staff in Wadi- 
ington, the purpose of which will be to obtain 
the best medical service for American soldiers 
while in the field. 

Dewell Gann, Jr., of the medical dq»art- 
ment of the University of Arkansas, secretary 
of the Arkansas Academy of Sciences, has been 
commissioned a first lieutenant in the Offloem^ 
Beserve Oorps, and expects assignment to a 
medical unit in France. 

Mr. BAaaiNQTON Moobk, associate curator of 
woods and forestry in the American Museum 
of Natural History, has gone to France to give 
his services in a forestry regiment 

PRorassoB Eliot Blaokwxldir, of the Uni- 
versity of niinois, is at present in Oolifomia 
as a geological member of an advisory oom- 
miision appointed by the governor of Ooli- 
fomia to investigate the petroleum resources 
of the state. 

Mb. Earl P. Sohicidt, assistant in herpetol- 
ogy in the American Museum of Natural His- 
tory, has been appointed a member of the New 
York State Food Commission. 

The Oeographical Review gives information 
concerning field woric by botanists as foUows: 
Professor F. £. Clements, who has acoepted a 
position in the department of botanical re- 
search of the Carnegie Institution, is in the 
west and will devote the summer largely to 
graring problems in connection with the na- 
tional emergency. Incidentally he hopee to 
complete the task of securing material for a 
monograph he is planning to write on the bad 
lands. Dr. O. E. Jennings, of the Carnegie 
Museum of Pittsburgh, is spending the sum- 
mer in botanical exploration and ooUeotiiig 
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aloDff tlie eftfltern ifaoro of Lake Nipigon, the 
lazge lake in Ontario immediatdy north of 
Lake^ aoma aizty xnilea distant. Mr. Thomas H. 
Lake^ aome sixty miles distant. Mr. Thomas H. 
Kearney, of the Bureau of Plant Industry of 
the IT. 8. Department of Agriculture, is plan- 
ning in cooperation with Dr. H. L. Shants, of 
the IT. S. Department of Agriculture, the stud- 
ies of native vegetation as an indicator of the 
agricultural capabilities of land in the western 
states which have been in progress during the 
past five or six years. 

PaoraasoB Lawrenob Martin, of the Dni- 
versify of Wisconsin, gave instruction in 
topography at the Officers Training damp, 
Fort Sheridan, 111., during the last part of 
June and first part of July. 

Dr. Hugh MoOuigan, professor of pharm- 
aoology in the Northwestern University, re- 
cently delivered an address on " Blood Sugar 
in relation to Diabetes” before the faculty 
and students of the graduate summer quarter 
in medicine of the University of Dlinois. 

Thb first i^;>pointment to one of the new 
Logan fellowships at the University of 
Chicago has been made to Professor Walter 
George Sackett, of the Agricultural Experi- 
mental Station, Fort Collins, Colorado, for 
the academic year 1917-18. These fellowships 
were recently endowed by Mr. and Mrs. Frank 
O. Logan, of Chicago, for research in experi- 
mental medicine for the purpose of discover- 
ing new methods and means of preventing and 
Curing disease. 

Thb Council of the University of Leeds has 
oonferred upon Colonel da Burgh Birch, C.B., 
late professor of physiology and dean of the 
faculty of medicine^ the title of emeritus 
professor. 

Sir Cooper Pbbrt, physician at, and super- 
intendent of, Guy’s Hoqiital, has been elected 
to the office of vice-chancellor of the Uni- 
versity of London for the year 1917-18, in 
succession to Sir Alfred Pearoe Gould. 

Bm Naiw Shaw, director of the Britirii 
Meteorological Office^ has been appointed 
Halley lecturer for 1918, at Oxford. 


The death is announoed of H. Yan Laer, 
professor of chemistry at Mods, and president 
of the Chemical Society of Belgium. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

At the meeting of the board of regents of 
the University of Texas, held on July 12 and 
18, President Vinson was continued as head of 
the institution, though without formal action 
to that efiect on the part of the board. The 
following members of the faculty were 
dropped: Professors L. M. Keasbey, W. H. 
Mayes, W. T. Mather and A. Caswell Ellis, and 
the secretary of the university, John A. Lomax. 
Of thcso most had been previously mentioned 
as slated for dismissal by the governor, but 
Professor Keasbey was charged with disloyal 
utterances at the recent pacifist meeting in 
Chicago. The governor has not indicated any 
method by which the funds for the mainte- 
nance of the university may be secured, but 
the regents are making plans, on a restricted 
program, to have the institution open for work 
in the autumn. 

We learn from Nature that the valuable col- 
lections of Arachnida, containing more than 
1,000 typea, with the library, notebooks, draw- 
ings and papers in connection therewith, be- 
queathed by the late Bev. O. Pickard-Cam- 
bridge, to the UDiversity of Oxford, have been 
deposited in the University Museum and 
placed in the charge of the Hope professor of 
soology, Professor E. B. Poulton. 

J. C. Bbadlbt, of Cornell University, will 
spend next year as assistant professor of ento- 
mology at the University of California. 

Fred W. Padgett, who for the past four 
years has been research fellow in oil, gas and 
gasoline in the University of Pittsburgh, has 
been appointed associate professor of chemis- 
try in the University of Oklahoma, where he 
will have charge of developing a researdi de- 
partment in oil, gas and gasoline. 

Habbt Clinton Qosbaro, assistant professor 
of mathematics in the University of Oklahoma, 
has been appointed to a mathematical position 
in the Naval Academy at Annapolis, Md. 
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Dr. Sax Farlow TiiUiKAaR has been ap- 
pointed aasistant profeaaor of plant physiology 
in the agricultural oollege of the University of 
the Philippines. He sailed on July 18 and be- 
gins his work on arriying at Los Bahos. 


DISCUSSION AND CORRESPONDENCE 
UAH AND THX ANTHROPOIDS 

In our current scientific literature one fre- 
quently meets the assertion that xnan is a lin- 
eal descendant of the anthropoid apes. The 
evident implication is that the extant an- 
thropoidSf orang, gibbon, gorilla and ohim- 
panzee, are intended. Thus in the issue of 
“ SoiXNCX,’’ of February 28 ultimo. Professor 
Stewart Paton remarks: 

The time is rapidly passing, as Yerkes has 
pointed out, when on account of the disappeaianee 
of the higher apes it will be poMible to traee the 
various gradations in our ancestral Une. 

The correction of this common error lies 
all along the line of technical evolutionary 
thought from Huxley to the preset, but it 
does not seem to have penetrated popular sci- 
ence. Our leading authority in this field, 
Professor Duckworth, in his Morphology 
and Anthropology,” Volume 1, page 288, 
Second Edition, 1915, writes: 

We most eonclode that the eristlng anthropoid 
apes, oonstitnted as they now are, did not figure in 
the aneestral Ustoiy of man. 

This diould relieve our anxieties regarding 
** our ancestral line.” 

While onr knowledge of the anthropoids is 
not as oomplete as we might wish, the whole 
of it is against the supposition of the natives 
of the Congo and of Borneo that man is 
ascended from the anthropoids or the latter 
are deeeended from man. The thraldom of 
morphology accounts for much biologioal 
belief both ancient and modem, but the sci- 
ence of the present puts madb more weight 
on anatomy and physicfiogy. It appears to 
be a sound principle that groups showing in- 
veiee developinentB are not gmetically related. 
Duckworth points out some of these inversions 
as regards man and the anthropoidB, such 


as in dentition, in the spheno-ettimoidal asi^ 
and in the s^dieno-maxillary angle. Metdml- 
koff, while be aasumas as a hypothesis that 
man is descended from ^some anthropoid 
ape,” pointed out that the present anthropoids 
have the oa penis which does not ai^;»eer in 
man, and that the hymen which is unique to 
the genus Homo is absent in the anthropoids. 
Several anatomists have followed Aristotle 
in holding that the hand places man in a 
distinct order, while Topinard was eq;ually 
emphatic regarding the human foot. Ev^ 
idenoes along ttiese lines are supplemented 
by pre-historio archeology, as all the older 
human crania are dolichocephalic* while the 
crania of all anthropoids are extremdy 
brachyoei^aUo. 

Whether " scientists ” are entitled to bdieve 
what they please or are to be guided by ob- 
servations and verifications is perhaps an open 
question. Weismann accepted generaUo 
aequivoca, although he admitted "all the 
evidence is against it” Still, many of ns 
believe that a sound science and a sound ed- 
ucation dmiand fidelity to the facts of expo* 
Hence and to those theories alone which grow 
out of them. Mattoov M. Oubtis 

CLBVILAm 

A OISDUVO or BXAN STSMS CAUtSD NT 
BACT. rBASXOU 

DuBoro a field trip in Michigan in July, 
191^ the writer found a peculiar girdling of 
the sterna and branches of fidd beans to be 
praralent in several localities. Speoimena 
were collected from Kent, Newaygo and Tus- 
cola counties. Since then specimens of this 
disease have been oollaoted from various 
parts of the state each year. 

The disease appears at the nodes of stems 
and branches ss small water-soaked spots. 
These enlarge^ encireUng the afitocted parts. 
Later these diseased areas beoome andber- 
oolored. This girdling is usually oompleitad 
by the time the pods are about half mature. 
The af ected tissue is so weskened that from 
the weight of the tope the stem bresks at the 
d i iesse d node. Theee signs of tiie diseass 
may appsar before any eridenoe of the bac- 
terial blight upon the podb. 
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Inooulationi into stem nodes of healthy 
plentSf with a pure culture of Baet phaaeoli 
Erw. Sim have produced typical signs of the 
disease Plants so inoculated also showed the 
dharaoteristio breaking at the stem node. 

Plants inoculated in a similar manner with 
cultures of species of Fusorvum and Bhiaoe^ 
ionia isolated from platings of this diseased 
stem tissue^ showed no girdling or breaking. 

It seems likely that infection results from 
the washing of bacteria from affected coty- 
ledons or leaTes to the axils of the leaTCSf but 
the method of entry of this organism is not 
yet worked out. 

A more complete r^rt upon this disease 
win be giren at a later date. 

J. H. Munoib 

ICioKZoair AoiiouimTaAL Extseiicent Branoir 


QUOTATIONS 

SCIBMCX AND XNDUSTHY 

Trx important and impressiTe review of the 
rise and imgrees of the organic chemical in- 
dustry issued by Messrs. LeviDstein, LtdU of 
Blackley^ near Manchester^ and of EUesmere 
Port, which appeared as a supplement to the 
Manchaater Ouardian of June 30, marks a 
welcome development of industrial enterprise. 
Eren the most indifferent and ill-infonned 
reader can not but be made aware, as a result 
of its perusal, of the importance of the highest 
facilities for scientific education and training, 
when in so striking a fashion he is compelled 
to realise the fmits of it in the enormous in- 
dustrisl advsnoe of Germany in all that per- 
tains to the organic chemical industries, 
whether it takes the form of artificial dye- 
stuffs, synthetic organic products, or that of 
dhemioo-therapeutics. The advent of the war 
quickly laid bare our serious deficiencies, not 
to say our utter pover^, in all three depart- 
ments of dbemioal manufacture. 

In the course of the articles, whidi have 
been written by men eminent in their re- 
spective fidds of chemical science and its sp- 
plications, the distinction is made absolutely 
dear as between industries the development 
of which has mainly been the result of the 


adoption of steam power and of mechanical 
appliances, and those depending upon funda- 
mental researchea of a physical and chemical 
character, such as are, to use the phrase of one 
of the writers, “built up from the depths,” 
and require, therefore^ not merely the ener- 
getic business organiser and “ scientific man- 
agement,” with a view to output, but the 
highly trained scientific man capable of ap- 
preciating the discoveries of pure science and 
apt in their application to human needs. In 
this valuable review of the progress of the 
many departments of a vital industry — the 
key, indeed, to the successful prosecution of 
many allied and dependent industries— it is 
clearly revealed how remise the nation has 
been in a true appreciation of wbat con- 
stitutes the firm foundation of industrial pr^ 
eminence. The fault has lain not so much, 
as some of the writers seem to indicate, with 
the colleges and universities as with the indus- 
tries concerned, which have hithmto offered 
small salaries and poor prospects to the care- 
fully trained and competent science student; 
indeed, have looked upon the chemist as a 
necessary evil, to be avoided if possible. 

One of the most important articles is that 
by Dr. Levinstein, inasmuch as he carefully 
points out the respective spheres of the uni- 
versity and the works in the effective train- 
ing of the future industrial chemist Once 
those concerned with the successful adminis- 
tration of our industries realise the necessity 
for encouraging by a liberal payment the work 
of the efficiently trained chemist there will be 
no lack in the supply of suitsble men. Thst 
the nation oontaina such men has been shown 
by the fact that the demands of this devastsV 
ing war for the supply of high explosives have 
been met with an energy and an efficiency 
which have surprised our diief enemy. — 
Nature, 


SCIENTIFIC BOOKS 
The Theorp of Meatfuremeuta, By Lnoiua 
Tuttlx, B.A., MJ)., Philadelphia, Dr. Lu- 
cius Tuttle, Jefferson MetUcal OoUeg^ 
1916. Pp.xiT + 808. Price 11.26. 

Any one who has read the reports on demen- 
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tory laboratory work in physics presented by 
aTerage students must have been impressed 
frequently by the writer’s lack of familiarity 
with ordinary methods of computation and by 
his inability to draw rational oonolusiona re- 
grading the accuracy and significance of his 
results. Unfortunately, the instruction in these 
matters presented by many widely used labora- 
tory is very inadequate and frequently 

misleading. We all admit that the primary 
object of elementary laboratory work is to put 
the student in personal tonch with the facts 
and principles of physical science. But every 
experienced teacher knows that this object is 
not attainable without more or less formal 
instruction in the methods of reduction and 
interpretation of observations. Moreover, the 
student is seriously handicapped by the long- 
hand arithmetical processes taught in second- 
ary schools when greater precision and facility 
can be attained by the short^ed methods of 
oomputation adopted by every competent phys- 
icist 

A number of books designed to fill this gap 
by a detailed discussion of methods of com- 
putation and the theory of errors have ap- 
peared during the past few years. Dr. Tuttle’s 
"Theory of Mesaurements ” belongs in this 
group and it meets the needs of students in 
dementsry physics more adequately than any 
other test that haa come to Ae review e r’s 
attentioii. For the most part, concrete ez- 
amplea are developed to illustrate general prin- 
oiplea and the diseussiona are so dear and well 
stated that the student can hardly fail to gra^ 
their significance. The treatment preaupposea 
no training in mathematics beyond that 
usually required for admission to oolkga In 
fact capable high-school pupils should find 
little difficulty in following the discussions. 

The most important topics treated in the 
first one hundred pages of the book are as 
follows: fundamental ideas, abridged methods 
of multiplication and division, units and meas- 
ursments, angles and circular functions^ ac- 
curacy and the correct use of significant fig- 
ures, logarithms, computations involvixig small 
magnitudesr and the use of the slide rula The 
reviewer would be inclined to place more 


emphaais on the importanoe of ays te ma tie 
oiderlineaa in computation and exact spaoifi- 
eation of units in writing numerical reaults. 
But on the whole the treatment is very good 
and guards against most of the oominon 
errors of inexperienoed computers. 

About seventy pages are devoted to a very 
illuminating discuasion of the methods of 
grai^ical representatiozL and reduction of ob- 
servations, including a brief treatment of in- 
terpolation and extrapolation. The posaibO- 
ity of emphasiring the significance of the 
plotted data by a suitable choice of soalea is 
illustrated by numerical examidea and the 
advantages of so choosing the variables that 
the graph will be linear are pointed out. The 
uses of logarithmic and semi-logarithmic 
papers are also illustrated. 

The remaining portion of the book deals 
with errors of observation and meosuramenti 
statistical methods, the determination of the 
best representative value from a series of dia- 
oordant obaervationa» the estimation of the 
precision of direct and indirect meaauiements, 
and simple applications of the method of least 
squarea The fonnulw of the theory of erms 
are not derived mathematically but their aig^ 
nifioanoe and use are very clearly eocidained 
and illustrated by numerical ezamplea. 

The book ia neatly printed and substantially 
bound. It should find a place in every jhys- 
ical laboratory devoted to the instruction of 
students. 

A. dxFoubst Falxbb 


SPECIAL ARTICLES 
LiraoLooxc xvxdxnci or cumatxc 

PULSATIONS 

Thb geologic evidences of changes of di- 
mate^ as is well known, are numerous and 
incontrovertible, particularly aa regards ex- 
tremes of temperature and their acoompany- 
ixtg variations of flora and fauna. The cU* 
matio changes which have produced the most 
widespread changes in life forms, as wdl u 
physiographic features, have been the ones 
most dearly reoognixed and easily studied. 
These dianges are known to have been pulaa- 
tory or periodic, but with periods or oydes 
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miaxiog for poas3)l7 many thoosaxida of 
yoan. 

In modflm timei, and in very recent geo- 
logio times aa mil, there have been minor flno- 
tuationa or pnlaationa in climate in Tarioua 
parts of tibe earth, aa ably demonstrated by 
Brilokner, Huntington and others. The 
^Brdckner cycle,” about thirty-fire years in 
leogth, iUuatratea one type of pulsation. 
TTann^ Mdldrum, Douglass, and others hare 
obaaorred an eleren-year period to be about the 
aTorage length of time between the maxima 
of wet or dry conditions. While the length 
of the oydea or periods may rary, the com- 
binations of diesa shorts cycles of climatio 
changea are considered as making up the 
grand or climatio cycles, which are the ones 
beat known in geology. 

If the pulsatory theory of climatic change 
is a true interpretation of the obsorred facta 
of recent times, as seems very probable, then 
one may naturally inquire if similar pulsa- 
tions or minor changea in dimato have not 
occurred in the geologic past If they have, 
what evidence, if any, is to be found in the 
rocksl The work of Barrell, Sayles, Oase 
and others, in their studies of sedimentation, 
seems to definitdy corrdate dimatio fiuctua- 
tions with various phases of erosion and 
deposition. It may be of interest to submit 
some facts which may prove to be additional 
evidmice of climatio pulsationa, aa afforded 
by certain ^ sedimentary ” rooks. 

The writer, in the course of a study of the 
sandstone formations in the foothills south- 
west of Fort Collins, in northern Colorado, 
came to the condusion that much of this 
sandstone is of subaerial, and not subaqueous, 
origin. The sandstones of this region are 
commonly referred to as "Bed Beds.” The 
stratigraphic names are the Lyons, and the 
lykins formations. 

In the most prominent ridge of the Lykins 
outcrop are located a number of quarries from 
which flagging and building stone have been 
taken for many years. One prominent 
feature of much of this stone is its variegated 
laminations. These ore usually alternate 
layers of white and brown sands, although 


01 

other colors are occasionally found. These 
layers vary in thickness from about 0.6 mm. 
to 80 or 40 mm. In a number of oases the 
white layers are much thicker than the brown, 
while in many other cases the two kinds of 
layers are nearly equal in thickness. Also, 
the brown layers aie often thideer than the 
white. Very thin alternate layers often 
occur, and there are usually many of these in 
a group when they do occur. 

Examination of the character of typical 
samples from these layers shows, essentially, 
the following facts: 

1 The white layers are composed almost 
wholly of very wdl rounded grains of white 
quartz, with scattered specks of iron oxide; 
the quartz grains are nearly uniform in size, 
the largest being rarely over 1 mm. in di- 
ameter, and the smallest about OA nun. in 
diameter; the white layers are almost wholly 
free of any colored cement, and of angular or 
even subangular grains; many of the grains 
are pitted; wind ripples are frequently found 
at the top of a white layer, on exposed bedding 
planes. 

2. The brown layers are composed almost 
wholly of angular and subangular grains of 
many different sizes, from very small to over 
1 mm. in diameter ; comparatively few rounded 
grains are present; the color is due to a coat- 
ing of iron oxide on most of the grains. 

These differently colored layers of sand, 
having such markedly different character- 
istics, would seem to point clearly to rather 
different origins. The factors and forces con- 
tributing to their formation can hardly be 
said to be identical. The material of the 
white layers suggests rounding, pitting, sort- 
ing, and deposition by the wind. The ma- 
terial of the brown layers has evidently been 
water-worn and water-borne, coming from a 
comparatively distant region. The ocour- 
renoe of these different layers with their im- 
plied differences in origin and deposition may 
well suggest something of the history of this 
region, especially in regard to the extent and 
frequency of rainfall. 

As these rooks contain no fossils, and in 
their general lithological character point to 
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by the wind, one may at least ten- 
tatively oonolude that the dimate of this 
region was rather arid at the time the sanda 
eomposing these rooks were put in plaoe by 
the forces of nature. This part of the con- 
tinent was evidently a portion of the great 
inland desert which is thought to have existed 
in Triassie times. 

It seems probable that at one season this 
partioular locality was swept by winds carry- 
ing a burden of well-worn quarts grains^ 
whidi was dropped when the force of the 
wind was checked. When the wind rose 
again, some of this und was doubtless moved 
farther on, but a little remained to add to the 
accumulating layers beneath. At another 
season, tiie surface of this wind-laid sand was 
covered by a d^>osit of entirely different ma- 
terial, imobably brought from some neighbor- 
ing lone of alluviation by torrential rains. 
When the water had flowed on, or evaporated, 
the red-brown material became exposed to the 
winds, part of it was doubtless swept away, 
but some was covered with desert sand whidi 
continued to accumulate until the next 
freshet sent more of the red-brown sediment 
into the depression in the cone of dunes. 
That this was approximately the mode of 
deposition seems likely, when we find the one 
layer to be eharactenstioally wind-borne^ and 
the other water-borne, when all the accom- 
panying facts are considwed, and oomparison 


is made with sand dqwslts that are Iwing 
formed at the preeent time. 

The study of this sandstone takes on an 
added interest if we note further that the 
frequency of reourrenoe of the brown or white 
layers often shows a striking regularity mr 
periodicity. Where we find fairly broad 
white bands, with very thin brown layers 
alternating, it would seem that a rdatively 
dry season is indicated. On the other hand, 
when the brown layers are very nnmerous and 
close together, it apparently points to fre- 
quent rains, with comparatively little deposi- 
tion of the white sands by the wind. In the 
solid rock wall, as observed in the quarries, 
one can note the more or less regular recur- 
rence of the wider bands of whiter and if one 
could be sure that here a wide white band 
and one or more narrow brown bands repre- 
sented the deposit of an arid year, one eould 
determine the time required to produce a 
given thickness of this rock and also draw 
some conclusion as to the rdative aridity of 
a given year or a series of years. But one 
can not at present state, beyond reasonable 
limits, the amounts of either kind of material 
that might be deposited in a year, and there- 
fore one may not yet say definitely how long 
it took for a given stratum to be formed, or 
whether the aridity indicated by a white band 
corresponds to one season or to severaL It 
may be interesting to note, however, that the 
recurrence of groups of brown layers with a 
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oomapopidixig deoimae in thiokneis of the 
white leyen k fonnd, on the ayenge^ follow* 
ing e ve iy tenth or elerenth layer. 

This reouTfenoe^ as observed at a number 
of places on the quarry walls, as well as on 
detac h ed fragments, ranges from the sixth to 
the fifteenth white layer. For example^ at 
one place (Quarry " A” Section I.) the 
writer measured the thickness of the series of 
white layers, the thickest layers recurring as 
follows: seventh, eleventh (from and includ* 
ing the seventh), fifth (or fifteenth from the 
seventh), eleventh, ninth, fourteenth. At 
Section n., Quarry "A," the thickest white 
layers reour as follows: ninth, sevenUi, sixth. 


1, Section I., Quarry "A," to the top of 
column 4, same section, there are a total of 
88 white layers. In the section from Quarry 
^ B,** from the layer at the top of column 4 
to the top of column 7, there are 84 white 
layers; from the top of column 7 to the top 
of column 11, there are 84 white layers. Like- 
wise, from the top of column 2 to the top of 
column 6 there are 40 white layers; from the 
top of column 6 to the top of column 10 there 
are 88 white layers. 

It may be that it is just by chance that 
these layers are arranged in this way, yet the 
agreement with known climatic pulsationa ia 
so striking as to make one ask whether it is 
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At another plaoe (Qnarry about a 

quarter of a mile away, the following periods 
were observed: tenth, twdfth, tenth, seventh, 
deventh, fifteenth, tenth, twelfth, sixth, thir- 
teenth, sixth. These three sections are about 
2.5, 2 and 4 feet in thickness, respectively. 
The details of these measurements are shown 
in Ihe tables abova On about 18 quarried 
fragments it was found that on the average 
every eighth to twdfth white layer was thioker 
than those between. On several such frag^ 
meats, this recurrence was observed as fol- 
lows: eleventh; tenth; eleventh and following 
ninth; eighth; ninth and following eleventh; 
tenth. 

Another striking periodicity may be noticed 
in the tables. These periods correspond 
rather well to the average number of years in 
the Brfiokner cycle, as from the top of column 


just chance after all, or a result of natural 
laws. It is quite evident that the recurrence 
of layers of a certain character is periodic. 
Whether one can in this manner safely assign 
a limit to the yearly deposits seems question- 
ablei, but one may certainly inquire into the 
probability of deducing from a study of these 
variegated sandstones the conclusion that at 
the time of their formation the climatic con- 
ditions, especially with reference to rainfall, 
were fluctuating much as they have been 
within recent times. 

It would be distinctly interesting to know 
whether geologists can find, in more exact and 
complete studies, further evidence of pulsa- 
tory changes of climate having been recorded 
in the dastio rocks. 0. K Vam 

COLOSADO AoaiOULTOBAL COLLMX, 
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KANSAS CITY MBBTINQ OF THE AMER- 
ICAN CHEMICAL SOCIETY 
Tn flftj-foorth mMtiiig of the Amerleu Chem- 
leel Bodetj wu held at Hotel Hoehlebeek, Ken* 
■M Oity^ Kenau, from April 10 to April 1017. 
The general program wae earried out under the 
able leaderahip of Frofeuor Jnliui Stieglita, preei* 
dent of the eodety, and Dr. Qiarlee L Parsonoi 
•eeretary, while the varioui dlviiiona were pre- 
tided over by Oharlet h* Alaberg, B. H. S. Ball^, 
J, B. BraeUaridge, J. B. Balleyi H, E. HowOi H. F. 
Talbot, L. F. Kebler and T. J. Bryan. 

Doting the eeision the ueual order of borineM 
wat earried oiit| eonslsting of meeting! of the 
ooTincll, inepeetion of plants, with general and pnb- 
Ue eestiont. A oomplimentaxy smoker and tob- 
teription banqnet added to the dlvenlon of the 
week. 

On Wednesday luoming, April 11, addremee of 
welcome were given by Hon. George H. Edwards, 
mayor of Kansas City, and by Dr. Frank Strong, 
chancellor of the University of Kansas, Response 
to theae addresses was made by Preddent Julius 
Stiegllti. Mr. Arthur J. Boynton gave a very in- 
teresting paper on the Economle resonrces of the 
Kansas City tone. 

Wednesday afternoon was i^ven over to a pub- 
lie semlon, of which the program was as follows: 

nTEOLlUV AND NATUEUi <UB 
H. P. Cady, Chairman 

The peoZopy of the mid^oontinont oil and pos fieldt: 
Raticond C. Moork. 

VariaiianM in iho oampoMitian of gau§ of the mid^ 
continent ^told: H. C. AxjiXN and E. B. Ltokb. 
Eelium and associated elements in Konsae natnrdt 
ffoeee: C. W. Skibel. 

Borne ewperieneee in the nee of oxy-aefteylene veld- 
inp in Zonp dietanoe natural pas transportation; 
B. P. Funnu 

The oraoking of petrotem in the lipnid phase: 
Rot Oboss, 

One union pallons of eyniheiio gasolene in 1018: 
Waufbi F. Ritthan. 

The ohemieal work of the petroleum division of the 
Bman of Mines: Haebt H. Hill. 

Thursday morning was given over to a sym- 
podnin on the chemistry and metallurgy of sdne, 
Profeieor John Johnson presiding. The remainder 
of the day and Friday were oeeupled with the 
meetinga of the dhisionB. 

Ijsis foUowing abstracts of papers presented 
have been prepared by the anthors for pubUeatlon 
in Boiiwox: 


nmnow or moLOoiOAii OHmiro r 
OL Lb Alsbeif , Choinnan 
L K. Phelps, Beereiarp 

Tks iomioity of galaetose and mannoss for 
gresn plants and ths antagonistie action of oihsr 
sugars toward thess: Liwu KwnDMir. The 
toxicity of galactose to the growth of Pisum 
arvense L. and to Triticum satiran L. was in- 
hibited by glucose or saoeharoe^ the former be* 
ing subtly more effective than the latter. But 
levulose, arabinose, maltose and raiBnose do not 
inhibit the toziclty of galactose, altbonih In pres- 
ence of levulose the primary root may continue its 
growth to a limited extent It wu found that 
0.0125 mol. galactose wu u tozle u 0.025 mol, the 
other sugars being used at a concentration of 0.025. 
Mannose had a toxic effect similar to galaetou. 
Glucose or saccharose inhibited the toxicity of 
mannose. 

The effect of three anntiol applioations of horon 
on wheat: F. d Goox and J. B. Wums. Borax 
and colemanite were applied to horse manure In 
amounts sulBcient to act u a fly larvicide. The 
manure wu applied to the same plats at the rate 
of 20 tons per acre for three consecutive years and 
wheat wu grown on the plats each year at Arling- 
ton, Ya. A borax, a colemanite, a manured eontrol 
and an unmannred eontrol plat were used. It is 
calculated that the upper 0 inchee of soil of the 
borax plat received .0088 per cent HiBO. the first 
year and .0022 per cent the second and third 
years. The eolemanite plat Bkewise received .0020 
per cent HbBOi. Borax reduced the yldd of 
grain 10 per cent in 1014 and 1015, colemanite had 
little effect In 1910 the yields from aU four plats 
were low, but the borax plat gave the largest yield. 
The only apparent injury to the wheat wu the 
first season on the plat receiving the large amount 
of borax. There were no evldeneu of any eumu- 
lative action of boron in the soiL 

The afier~Hpen(ng of fruiU: F. W. Mttnoxb and 
W. P. Jaicxs, Illinois Agrioultoral Experimeat Sta- 
tion, Department of Hortloultore. Attempts to 
preserve peaches by eneairfng with hard pandfin 
were nnsuceessfol, sinee considerable deeomposl- 
tion resulted after two months, with a marked pro- 
duction of alcohol and an intenaely blttu taste. 
The color, however, remained normal, and the 
skeletoa of the frnlt wu not broken down. This 
last conditiou is similar to that deserlbed for othar 
frnits kept in an atmosphere of 00b by oOier work- 
ers and is apparently doe to an aeeumnlatlon of 
carbon dioxide within and about the fruit 
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PMAhM dMompoted npidly about the spot wliero 
u Injaetlaa of InvortaM bad been mada, or In a 
■olutlon of Invortaao. Similar experlmaati are in 
progrw nitb appl«i| in an effort to explain the 
diaeropanej b ut warn the daereaae in aoerooe eon- 
tent of apidei during ripening found by Bigelow» 
Gore and Howard and tbe abeenee of inveitaee 
from the H)plee itodied by Thatcher. Pleeh and 
epldermia of peaehee kept in an atmoephere of Oi 
for two moatha beoame golden yellow, but turned 
brown qoieUy on exposure to air. The flesh was 
soft, contained a little alcohol, and had an insipid 
taste. Qnantitatire study of the leepiration of 
apples in an atmosphere of oxygen, showed that 
the rate is higher under this condition than in an 
atmosphere of air. 

QuanUiaiUie termination of carhohydratee in 
plant tUenee: 7. W. MuNon and D. T. Evous. 
If fresh plant tissue is plunged into warm alcohol 
and after standing two weeks, the alcohol removed 
by decantation and expression before extraction 
with hot alcohol, a large percentage of the sugar 
(96 per cent in one experiment) is removed and 
loss of froetose by hot extraction largely avoided. 
Mercuric nitrate is more satisfactory to uso than 
the acetate and 10 per cent, phosphotungstie acid 
than the more concentrated solution used by them. 
Asparagin also la quantitatively removed from so- 
lution by mereurio nitrate provided the solution is 
made just alkaline to litmus with sodium hydrox- 
ide or carbonate after addition of the mercuric 
salt, then just add with a few drops of weak add. 
No mercuric oxide Is predpitated by such a pro- 
cedure. These reagents, especially the phospho- 
tungstic add, invert sucrose so quickly that they 
are not applicable to the determination of a mix- 
ture of sucrose, glucose and fructose, exeepting 
when sucrose has been previously determined. This 
may be done by using basic lead acetate as the 
clearing agent, by tbe polarimetric method if the 
iaversioa is made with invertase or solution again 
made neutral after use of add. When the value 
for sucrose is known, the original solution par- 
tially cleared with BO«-free alumina cream is in- 
reried with Invertase, then nitrogenous impurities 
removed with mereurio nitrate and phosphotungstie 
add and total glucose and fructose determined. 
Bubtraetion of value for sucrose leaves the values 
for gluooso and fructose present in the original 
Bohition. 

A pkyeicdl and chemioal study of the kafir ker* 
nel; Gscnoi L. BmwxLL. Dwarf, black-hulled, 
white kaflr kernels were separated by hand into 
bran, germ and endosperm. These parts were 


analysed and compared to e o rr es p on ding parts of 
com and were found to reeemble them dosdy. In 
the bran a wax-Uke substance waa found. The 
ether extract of the germ was found to be li<jaid. 
The endosperm yielded an ether extraet not yet 
examined. The eoloring matter in this sample 
does not seem to be associated with tannin. 
endosperm may be separated into starchy and 
homy parts, the former having lees protein than 
the latter. 

Oil from the avocado: H. 6 . Bulky and L. B. 
DimNin. The production of the avocado or alli- 
gator pear in the United Btatea is Increasing so 
rapidly that there is a possibility of large quantl- 
ties of this fruit being available as a source of oiL 
The fruit when fully ripe contains approximateily 
80 per cent, of moisture and the dried material 
about 60 per cent, of oil. So far no method has 
been found by which the oil can be extracted from 
tho fruit in a sweet, edible condition, and ss the 
oil when extracted with ether and the solvent re- 
moved at low temperature in vacuum has a bitter 
taste, it IS very doubtful whother tbe oil as it ex- 
ists in the freah fruit itself is palatable if sepa- 
rated from the accompanying pulp. By means of 
the usual hydrogenation process it is compara- 
tively easy to convert either the expressed oil or 
that extracted by solvents into a solid, white, 
tasteless, fat which resembles in its physical prop- 
erties ordinary hydrogenated cottonseed oiL 

OH from the StHlxngia eehefera: H. B. Bailxt 
and L. B. Bubxktt. The fruit of the semi-trop- 
ical troe StHlingia aeheferOf which grows in Ohlna 
and has been introduced into some of the southern 
states of thu country, produces two glyeeridea. 
The exterior of the seed is covered with a wax-like 
substance from which is derived the Ohineae 
vegetable tallow of commerce. The interior of the 
seed contains an oil usnally known as stillingia oil. 
Certain Btatements in the literature Indicate that 
this oil even in China is not used for food purpoaes 
and probably has poisonous properties. The eon- 
stants of these oils have been determined, and eXf 
perlments mode by Dr. William Balant, of the Bu- 
reau of Caiemistry, in feeding rabblta with both 
the expressed and extracted oils. So far as the 
reoults obtained with the smaU amount of ma- 
terial available are conclusive, it appears that 
stillingia oil Is not toxie and has practically the 
same effect as other vegetable oils. 

A notevorthy effect of hromtdea upon the aetion 
of malt amyloee: AaTKua W. Tboiub. The oe- 
tion of sodium and potassinm bromide upon matt 
amylase was found to be inhibitory when present 
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In imall unonnti, but when theue ultf were pree- 
ent in greater eoneentration an activating aetlon 
was obtained. Thu aetlon was found when highly 
puriiled Liatner soluble starch and thrice repuri- 
fled bromides were used. 

of the energy of food for growth: 
0. Bobibt Moulton, Mlssoori Agricultural Experi- 
ment Station. Three beef steers were subjected to 
digestion trials and maintenance trials. One was 
slaughtered as a check. The other two were fat- 
tened, one to full prime condition and the other to 
forty or flf ty days under prime. All were analysed. 
From the analyiu the composition of the animals 
was determined and the composition of the gain. 
From the feed records and analyses the nutrients 
consumed above maintenance wore determined. 
The energy equivalent of the flesh gained and of 
the feed consumed above maintenance was calcu- 
lated. The two fattened steers saved in flesh 
gained 53..39 and 02 49 per cent, of the metabo- 
lisable energy consumed above maintenance. For 
similar conditions and a similar ration Annsby 
shows about 50 per cent availability. This is an 
experimental venflcation of his calorimetric work. 

Invetiigaiion of the KJeldM method for de- 
termining nitrogen; the influence of reagents and 
apparatus on accuracy: I. K. PaxiJ>s and H, W. 
Daudt. As a result of many experiments the con- 
clusion was reached that in all routine work in- 
volving determinations by the Kjeldahl method it 
is ne ce s sa ry to deduet from the result obtained 
the amount corresponding to the nitrogen con- 
tributed by reagents and apparatus in use in the 
particular experiments. It is obvious that under 
less carefully controlled eohdltions in routine work 
the eiTors, which are here called inappreciable, will 
become large enough to seriously effect the aeeu- 
raey of the results obtained. 

A etudy of the esiifnaiion of /o( in condensed 
miJh and milk powder: C. H. BtUTEaraLD and O. L. 
Evinbon. The Boese-Gottlieb method as applied 
to condensed milk and milk powder gives low re- 
sults, the average error in the case of condensed 
milk being 0.04 per cent. The residual fat is 6b~ 
tained by treating the liquid left after three ex- 
tractions by the Roess-Oottlieb proeedure with 
aeetie acid, heating and reextracting with ethyl 
and petrelenm ethers. A method also is described 
which permits the recovery and repeated use of the 
solvents. 

The Sdhneyer method for the determination of 
loetio add in urine: Maet E. Mavd. The 
Sehneyer met^ for the quantitative determina- 
tion of laetle aeld in urine is not applicable, par- 


ticularly under pathological eonditloaB. The 
method is based on the production of 00 iriien the 
ether extract of urine is treated with H 1 BO 4 . 
Hippnrie acid li present in the ether extract and 
does yield 00. Other snhstaness yielding 00, 
such as oxalic and citric add, do not enter the 
ether extract by this method. Citxle add is pres- 
ent In normal urine. The mkthod is of unques- 
tionable value in indicating the excretion of sub- 
stances under pathological conditions which bdong 
to k group of substances capable of yielding 00 
under the conditions of the experiment 

On the optimtim reaction for tryptic proteotysie: 
J. H, Long and Maet Hull. It has generally 
been assumed that tryptie digestion Is possible in 
a neutral or slightly alkaline medium only, but 
some recent investigations suggest that these lim- 
its are too narrow. Employing flbrin as a sub- 
strate, the authors have found the optimum point 
at a hydrogen ion concentration between KM and 
3 X 10~», which is in agreement with the results of 
Michael Is and Davidsohn for a flbrin peptone sub- 
strate. The authors have found, however, that for 
casein as a substrate the optimum point is dis- 
tinctly higher, and within the limits 3 X KM and 
0 X lO-T. It is probable that for each type of 
protein there is a distinct range for the optimum 
activity and that casein may not be the only pro- 
tein which is changed readily on the add side of 
neutrality. Investigations on other proteins are 
in progress. 

On the normal reaction of the intesiindl tract: 
J. H. Long and Fbkdxbiok Fxnoib, Employing 
the dectrometric method of estimation the au- 
thors have studied the reaction of the smaU intes- 
tines of a number of animals and also of man. 
Misled by the false interpretation of the results of 
indicator tests certain writers have reached wrong 
eonduslons regarding the normal or usual reae- 
tiou between the pylorus sad the lower end of the 
ileum. In the ease of animals the whole intestine 
has been removed immediatdy after death, tied 
into three loops and eaeh loop investigated sepa- 
rately. In some oases the reaction has been found 
to be add throughout and from 1 to 8 X 10-^ 
Alkaline reaction eeems to be less common than 
add, and far from the strength once aasnined for 
the duodenum with ite alkellne '^loae.’’ In the 
human subject material haa been ec s ttsd from 
points wen bdow the duodenum by aid of fiehfosa 
tubes. An add reaction is frequently noted bare 
and persisting more frequent^ than the tempo- 
rary alkalinity following iho entranea of bile and 
the pancreatic fluids 
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SimdleM of ih$ gattrie reMmm, No, III. The 
relation of total pkoephorue to aeiditg: Obiotd 
0. Fowunt, Iowa State OoUege. In view of re- 
cent mpport of a modifleation of Malej’i hypothe- 
■la eoBOoming gaatrlo hjdroeUorle aetd formation 
and a •nggectltm of approximate proportionality 
which might be expected to occur Inrtween the 
acidity of the Juice and its acid ealcium phoa- 
phate, it aeemed desirable to study phosphorus and 
phosphorus partition of the gastric residoam. 
Thus fifty-two samples from apparently normal 
women were obtain^ and indiridually analysed 
for total phosphorus. The conclusions follow: 
(1) Total phosphorus was not proportional to total 
or free acidity. (2) The minimum P/), content 
was 0.48 mgr per 100 e.c. and the msjimnm was 
S0.03 mgr. (3) About 08 per cent, of the samples 
feu within the range equivalent to 18-18 
mgr., while about 21 per cent, lie above and 81 
per cent below these valueo. (4) A tendency 
toward a constant PA content was shown in in- 
dividuals who were examined more than once. 
(0) The average PA c<mtent was 16.00 mgr. In 
a previous investigation made upon a compoeite 
residuum sample obtained from seventy men, a 
value of 18.16 mgr of PA ptv ^00 c.c. of re- 
siduum was obtained. 

The urilifalioa of earbohydrate on a relatively 
high and low cereal diet: Zklma Zxmtuiu and 
Gbkstb 0. Fowlb. The object of the study was 
to determine any differences in the utUlsation of 
cereal protein and carbohydrate in thoroughly 
cooked cream of wheat when ingested in varying 
amounts. The data on protein utilisation will be 
presented in a later paper. The experiment was 
divided into two period of five days each with 
relatively high and low amounts of cereal in the 
diet; and two periods of two days each of nitrogen- 
free diet of relatively low and high starch con- 
tent. Casein and milk were added to the cereal 
diets and bntter fat and sucrose to all diets. 
Foods and feces were weighed and analysed. The 
total earbohydrate utilisation for each of the four 
periods was over 99 per cent If the utilisation of 
■ueroae and milk sugar la taken as 100 per cent, 
the utUisation of the starch and cereal earbohy- 
drate Is about 98 per cent 

The mature of the inasite phoephorie aMe of 
eome imporiaint feeding fmotorlaU; J. B. BaTHn, 
Aikanaaa Agricultural Experiment Station. An 
inoilte phos^oria acid has been separated from 
wheat bran corresponding in composition to the 
formula OUHuOwPi, the formula previonaly pro- 
posed for this substanes by ths writer. It corre- 


sponds eqnally as well to the formula 
CA(OH)(H,PO*)* 

inosite pentaffiiosphoric acid. The latter formula, 
almost exactly one half of the first formula, and 
that of a theoretically possible compound Is 
adopted as the more desirable. The prineipal ino- 
site phosphoric add of a sample of com was found 
to be inodte pentaphoephorie add, and ndther inch 
site hexaphosphoric add, nor the add QtHJPA 
The principal organic phosphoric add of a sample 
of kafir com was found to be Inodte pentaphoe- 
phorie add. 

The formation of eeier hydrolyeing euManeee 
by the action of alkali on caeein: Fumxnoc Hul- 
TON Feankxl. Harriman Besearch Laboratory, 
Booeevelt Hospital, Kew York. The action of 
alkali on casein causes the formation of ester 
hydrolydug substances, the formation of which la 
practically independent of the concentration of 
alkali, time of standing and temperature of stand- 
ing. The substance is more active in very slightly 
alkaline solution (l(M-io-io) and loses a part of 
its activity on boiling. It can be entlrdy removed 
by long dialysing. The action was tried on vari- 
ous esters. 

Factors influencing the proteolytic aotie%ty of 
papain: Edwaxo M. Fsankxl. Papain may be 
purified by precipitation from aqueous solution 
with aeetons or ethyl alcohol. The ferment is in- 
activated by adds and alkalis in eonoentratbtta 
fr<»n 0.02 normal upwards. The ensyme Is active 
between hydrogen ion eonesniratioiis 10-* and 
10-s, the optimum being at 10^, calorimetrie 
standards being used throughout. The quantita- 
tive relations of the ensyme and substrate have a 
marked effect on the extent of proteolysis, increas- 
ing quantities of dther component causing an in- 
crease up to a certain point after which further 
additions have little effect. In the presence of 
HCN the proteolytic activity of papain ie largely 
increased the same general rdationa between 
eniyme and substrate holding. Increasing the 
amount of HON causes increased proteolyBis up to 
a certain point, after which further addition caused 
no marked change. The same hydrogen ion opti- 
mum holds for papain in the presence of HON as in 
its absence. HON will cause further proteolysis in 
ensyme substrate mixtures that are apparently in 
equilibrium. 

ForiolioM in the chemical compoeUion of alfalfa 
at different stages of growth: H. B. OaoniLKT and 
H. 0. Eok&tkeh. In connection with iavestiga- 
tioDs which the Hlinols Experiment Station is mor 
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UBf to determine the Talna of forage crops for tiie 
growth of farm anlmale, it became ne ce ssa r y to 
make complete ebemical analyses of yonng grow- 
ing grasses and legomes. The first yonng forage 
crop to study was that of alfalla. The work in- 
elndes the determination of the approximate com- 
position^ the forms of non-protein nitrogeni and 
the forms of protein nitrogen in the griMei and 
legumes. The results so far obtained with alfalfa 
lead in general to the following conclusions] First, 
that young alfalfa is veiy rich in crude protein; 
secondt that as alfalfa grows older, there is a 
increase in the percentage of nitrogen free 
extract and crude fiber and a marked decrease in 
the crude protein of the water-free substance of 
the plant; third, It seems probable that the 
mark^ elBeieney of yonng growing pasture grasses 
is due (a) to theb high content of crude protein 
(6) to their high content of mineral oonstitiients 
and (o) to the low content of crude fiber. 

Physical and chemical conetanU of some Amerl- 
can tonuxto seed oils : H. S. Bailxt and L. B. Buit- 
NXTT, Jl number of tomato-seed oils havo been 
made from needs coUeeted at various tomato pulp 
factories in Indiana and Haryland and the phys- 
ical and chemical constants of these oils and their 
fatty acids determined. One point of particular 
interest in connection with the tomato-seed oil is 
that it gives a positive test for poanut oil by the 
Bernard test. If sufficient care, however, ii taken 
in determining the melting point of the final crys- 
taUine adds it will be found that they are higW 
than 72® C., which is usually accepted as the 
proper temperature for arochidio acid obtained in 
this method. The analysis of the methyl esters of 
tomato seed oil and of the saturated fatty adds ob- 
tained by the lead-solt-ether method from tomato- 
seed oil have been made. 

A Uiboratory method for the hydrogenation of 
oils: li. B. BuaxxTT and H. B. Bailxt. A method 
of preparing a niekd catalyzer, suitable for the 
hardening of vegetable oils on a small scale in the 
laboratory, was described. 

SleetrieaUy heated melting point apparaivs: H. 
6. Bailkt. a form of melting point apparatus 
heated bT passage of an electrie current 
through a bath of dilute solidiurie add, was de- 
scribed. The reeistanee of the solution to the 
passage of the current produces the heat, the in- 
arease la which may be regulated by adjustment 
4l the distance between the polea. 

The alkaloide of BocooMa frvteecene: Evxasoir 
B. MiLLn. In 1696 Battandler examined the bark 
of Booeonia fmteecens and reported the pr es en ce 


of fnmaiine (pretoplne), booeonhie, ehdeiyihiine 
and traces of an alkaloid giving reaetl o ns similar 
to those of chdiodoniae. Boeeonine^ aeeording to 
Bchlotterbeek, is identical with ^-homoeihclidoiniBe. 
The writer separated from the leaves of the above- 
named plant protopine, cbclerythrine, p-homoeheU- 
donine and Y-homooheUdonlne. Tbs Indicationa 
are that the bark contains In addi- 

tion to the alkaloids reported by Battandler. 

On the presence of free hydrocyania acid in cas- 
sava: Euxbson B. Mn»T)ia. Some experiments 
carried out by the writer while connected with the 
Cuban Experiment Station show that most of the 
hydrocyanic acid contained in the roots of lianikat 
ntilissima is present, combined as a cyanogenetie 
glueoslde. 

The effect of feeding acids mpon the growth of 
swine: A. B. Lamb and John M. Ewau>. Al- 
though the power to use ammonia produced in the 
body tissues for the neutralization of aelds is 
known to be possessed by animals, the prmetloal 
question of the effect of add-feeding upon growth 
has not been investigated. Inasmuch as silage 
contains organic adds in considerable amount and 
the mineral content of many feeding-stuff s Is 
strongly add in character, this question is impor- 
tant. Eight pigs, divided into 4 lots, were grown 
successfully from 85 to 260 pounds weight in seven 
months upon a nonnal ration to which consider- 
able amounts of lactic, acetic and sulphuric adds 
were added. 

Can swelling of the colloids furnish a basis for 
the explanatum of edemaf A. D. HmscunuiB. 
Edema due to mustard oil in the conjunctival tio- 
Bues, the effects of immersing the lid in blood 
serum, hydrochloric add, etc., effects of local and 
general ehangu in blood pressure upon the de- 
velopment of edema, were discussed. 

The foDowing papers were read by title} 

The proteins of the peanut, Arachis hypogea, IL 
The distribution of the basic nitrogen in ike 
globulins arachin and conarchin. 

Tissue transplantation as a Mookemtcol method: 
liio Loeb. 

The Maloide of Boooonia fruteecene: Eicxuoir B. 
Millkr. 

Miaroohemical studies on the mosaic disease of to- 
bacco: G. W. FxxiBxao. 

Some peculUMritiee of plaint decoctione as nutrient 
media for fungi: B. IL BueoAa. 

Isolation of parahydromy-hencoic acid from sod: 
E. H. Wavtems. 

(To be continued) 



SCIENCE 


Fsidat, August 3, 1917 


COJUTENTS 

The Work of the Nationdl Beeeareh Council. . 99 

Peychology and Naiional Service: PRonsscn 
B. M. Ykekxb 101 

WiUiam Bvllcck Clarice 104 

Sdentifta SvenU : — 

The Asiatic Zoological Expedition of the 
American Museum of Natural History; War 
Service of Chemists; The Boston Meeting of 


the American Chemical Society 106 

Sdentiflc Notes and News 109 

Vfdversiiy and Sduoationai News Ill 

INfouiiion and Correspondence : — 


Beply to Br. Erlanger: Dn. A. M. Buule. 
Fatmal Conditions in South Georgia: Bob- 
XET CusnicAK Murpht. a Personal and 
Family History Begister: Peotusob 
Charles W, Harqitt. BfKuirdc for National 


Service: X. . Ill 

Soientifio Books : — 

Miyake *s Treatise on Entomology: Db. L. 

0. Howard . . .. 113 

Herb-growing in the British Empire 114 

Special Articles : — 

The Chemical Basis of Begeneration and 
Geotropism: Db. Jacodes Loeb 115 


The American Chemical Society 119 


BOB. tatasM ftv fabllomtlon and bocka, ate., IntandaS Ibr 
mltw ihaoldbaMnt toFrotaaor J. lColCMaOatUU,Ouriaoa- 
H Y. 


THE WORK OF THE NATIONAL 
RESEARCH COUNCIL 

As has already been announced, the 
National Research Council is acting as a 
department of the Council of National De- 
fense, dealing with the organization of 
science and research as affected by the 
war. 

Direct connection with the work of the 
Army and Navy, both at home and in the 
field, has also been established. Brigadier 
General George 0. Squier, chief signal 
officer, has recently addressed the follow- 
ing letter to the chairman of the Research 
Connell: 

Dr. Qeorge £. Hale, 

Chairman, National ReBeareh Couneil, 

Muniey Building, 

Waahington, D. 0. 

My dear Dr» Hale: In the Signal Corpa quet- 
tlona involving the selection and organisation of 
large numbers of solentiflo men and the solution of 
research problems are constantly arising. The Na- 
tional Besearch Council, organized at the request 
of the President, and acting as a department of the 
Council of National Defense, In close cooperation 
with similar bodies abroad, has federated and co- 
ordinated the Boientifle resources of the country 
and concentrated them upon the solution of 
military problems. It is accordingly the one 
agency in a position to moot the present needs of 
the Signal Corps. 

I therefore request the Research Council to act 
as the advisory agent of the Signal Corps in the 
org^anizatlon of its various scientiflo services and 
the solution of research problems. To this end 1 
would suggest that Dr. Robert A. Milbkan, vice- 
chairman and executive officer of the Beeeareh 
Council, apply for a major’s eommission in the 
Officers ’ Reserve Corps, for detail in charge of this 
work. Very truly yours, 

OEcmoi O. Squier, 
Brigadier General, 

Ct S, 0 . 


July 2, 1917 
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In accordance with thia reqneat Dr. 
MillilTAn ii now acting as the representa- 
tive of the National Besearch Council in 
general charge of aoientifio qneatiooa re- 
ferred to the council. Dr. C. E. Menden- 
hall has been put in charge of the develop- 
ment of the various instruments used in 
connection with airplanes. Dr. Augustus 
Trowbridge, also nominated by the council, 
has organized an important branch of the 
scientific service for the army in France. 
Other scientific services for the army are 
in process of organization. 

lie Navy Department has recently 
established a special board of four naval 
officers and four civilian advisory mem- 
bers to coordinate and organize all prob- 
lems relating to submarine warfare. The 
National Besearch Council is officially rep- 
resented on this board by its executive 
officers. The general plan adopted by the 
Navy Department contemplates the closest 
possible cooperation between the Navy 
Department bureaus. Navy Department 
boards, the Naval Consulting Board, and 
the National Research Council. A group 
of forty leading physicists, convened by 
the National Research Council for an ex- 
haustive discussion of submarine problems 
with the members of the French Scientific 
Mission, is now represented by a committee 
cooperating with the above mentioned 
special board in tests and investigations 
of various devices for submarine offense 
and defense. Many physical laboratories 
are also taking part in this work. 

The chairman of the council, Dr. Qeorge 
E. Hale, has given his entire time to the 
work in Washington, and the following 
members of the council are residing there 
as well: 

Dr. Baymond Pearl, chairman of the agricultural 
eoBunlttee. 

Dr. William H. Holmes, chairman of the anthro- 
pology committee. 


Dr. S. W. Stratton, ehabmaa of the oommlttea on 
eenane of Tewarch. 

Dr. IL T. Bogert, of tiie dumlstiy com- 

mittee. 

Dr. W. T. Durand, ehairman of the aeronanUeo 
eommittee, and viee-ehairmaa of the angiaening 
committee. 

Dr. Alonao E. Taylor, of the food com- 

mittee. 

Dr. V. C. Vaughan, chairman of the eommittee on 
madielno and hygiene. 

Dr. ChnrlM D. Walcott, chairman of the military 
committee. 

Dr. L. A. Bauer, chairman of the oommlttoe on 
navigation and nantieal inatnunente. 

Dr. Van H. Manning, ohalrmaa of the eommittee 
on noaioua gaaec. 

Dr. B. A. Millikan, ohainnan of tha phyaloi eom- 
mittee. 

Dr. C E. Mendenhall, vice-chairman of the phyilea 
committee. 

■0 

During the past numth the sboive-inen- 
tioned members of the connoil have been 
actively cooperating with the members of 
the French scientific missimi now in Wash- 
ington, as a result of which, it has been 
ixmible to formulate various agenoies for 
the consideration of technical problems ftnr 
the solution of which definite need has 
arisen at the battle front. The members 
of this mission have recently been joined 
by Dr. Qiorgio Abetti of the Royal As- 
tronomical Observatory of Rome, sent as a 
representative of the Italian Government. 

Furthermore, most of the members of 
the foreign service committee of the coun- 
cil, who have been in France and England 
for a period of two or three months, have 
returned to the United States and have 
brought with them much valuable informa- 
toin relative to the organization and de- 
velopment of soientific activities in con- 
nection with the war. A few members of 
the committee have remained in France 
to continue their obaervationa and investi- 
gations, under special detail Formal re- 
ports have been submitted to the oounoil, 
through its executive and military oonir 
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mittees, relating to the obaervationa and 
experiencea of the membera of this com- 
mittee, in oonneotion with which recom- 
mendatians for cooperative investigations 
in this oonntiy are made. 

The special committees of the cooncil 
on the sabjecta of optical glass and noxious 
gases have submitted reports, which in turn 
have been transmitted by the executive 
committee of the council to the Gieneral 
Munitions Board and the Council of 
National Defense. As a result, arrange- 
ments have been made for providing the 
government with optical glass through co- 
operation between the Bureau of Stan- 
dards, the geophysical laboratory of the 
Carnegie Institution of Washington, the 
Bausch & Lomb Optical Company, and the 
Pittsburgh Plate Glass Company. Re- 
searches on noxious gases have been placed 
under the charge of the director of the 
Bureau of Mines, acting in cooperation 
with the army and navy and the com- 
mittee on noxious gases of the National 
Research Council. 

It is expected that announcement may 
be made at a later date relative to prob- 
lems initiated by the various committees 
of the council and means for their solu- 
tion, 

A number of friends have generously 
contributed to provide funds for the ex- 
penses of the council. It is also a pleasure 
to announce that at a recent meeting of 
the Carnegie Corporation of New York, 
the following resolution was passed : 

Setolved, That the sum of fifty thousand dollars 
($60,000) or so much thereof as may be necessary, 
be and it hereby is appropriated to the Oamegle 
Institution of Washing^, to be expended In the 
dlseretion of the president of said institution to 
meet expenses incurred by the Nations! Besearoh 
Oouneil during the war; and that the treasurer be 
and he hereby la authoiiied to make payments as 
needed on the certificate of the Oamegle Institu- 
tion of Washington. 


PSYCHOLOGY AND NATIONAL 
SERVICE 

Among the many soientiflo problems which 
the war has forced upon the attention of our 
military authorities there are several which 
are either psychological or present a peyoho- 
logical aspect In the opinion of experts many 
of these problems are immediately soluble 
and it therefore becomes the duty of profes- 
sional psychologists to render national serrioe 
by working on such problems. For this rea- 
son a committee on psychology has been or- 
ganised, with the approval of the council of 
the American Psychological Association, by 
the National Research Council. This com- 
mittee consists of J. McKeen Oattell, Q. Stan- 
ley Hall and E. L. Thorndike from the Na- 
tional Academy of Sciences; Raymond Dodge, 
8. I. Frans and O. H. Whipple from the 
American Psychological Association, and 0. 
£. Seashore, J. B. Watson and R. M. Yerkcs, 
chairman and member of the National Re- 
search Council, from the American Associa- 
tion for the Advancement of Science. 

At the first meeting of the committee, it 
was voted "that wheoreas psychologists in com- 
mon with other men of science may be able 
to do invaluable woric for national service and 
in the conduct of the war, it is recommended 
by this committee that psychologists volunteer 
for and be assigned to the work in which their 
service will be of the greatest use to the nation. 
In the case of students of psychology, this 
may involve the completion of the studies on 
which they are engaged.” 

It is the fimction of this general committee 
to organixe and, in a general way, supervise 
psychological research and service in the pres- 
ent emergency. Problems suggested by mili- 
tary officers or by psychological experts are 
referred by the committee to appropriate in- 
dividuals or institutions for immediate atten- 
tion. Already at the suggestion of the council 
of the American Psychological Association 
the chief psychological laboratories of the 
country have been offered to the committee 
for such use as the military situation dictates. 
Moreover, the membership of the American 
Psychological Association, in response to a 
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letter addressed to it by the council^ has re- 
sponded most promptly and heartily 'with 
offers of personal service. 

At a mooting held in Philadelphia, April 21, 
the council of the American Psychological 
Association, in addition to approving and 
urging the appointment of a committee on 
psychology for the National Bcsearch Oounoil, 
authorized the organization of twdve commit- 
tees to deal with various imjiortant aspects of 
the relations of psychology to the war. 

The list of committees with their personnel, 
so far as at present announced, follows, to- 
gether 'With brief comment on the status of 
their work: 

COMMITTEES 

Conunittoe on psychological literature re- 
lating to military affairs. It is the function 
of this committee to prepare bibliographies 
and abstracts of important psychological mil- 
itary contributions for the immediate use of 
committees, individual investigators and for 
publication. Chairman, Madison Bentley, 
University of Illinois. 

Dr. Bentley already has rendered valuable 
service to several of the committees. 

Committee on the psychological examining 
of recruits. The first task of this committoo 
is the preparation, and standardization of 
methods and the demonstration of their serv- 
iceableness. Chairman, Robert M. Yerkes, 
Harvard University, W. V. Bingham, Henry 
H. Qoddard, Thomas H. Haines, Lewis M. Ter- 
man, F. L. Wells, G. M. Whippla 

This committoc has prepared a method of 
group examining, and also varied methods of 
individual examining. The work, covering a 
period of four weeks, was generously financed 
by the Committee on Provision for the Feeble- 
minded. The methods are now (July 25) 
being tested in three army camps and one 
naval station. The expense of this initial 
trial, which is made primarily for tho further 
development and perfecting of the methods, 
18 met by an appropriation of twenty-five 
hundred dollars made by the Committee on 
Furnishing Hospital Units for Nervous and 
Mental Disorders to the United States govern- 
ment At the present writing, the surgeon 
general of the Army awaits lists of psychol- 


ogists who arc both adequately prepared and 
'willing to serve as psychological examiners. 

It is the conviction of the committee that 
the psychological examiner, by applying 
specially prepared and adapted methods to 
recruits in the camira, should obtain measure- 
ments valuable alike to line officers, to gen- 
eral medical officers, and to the special officers 
in charge of the psychiatric hospital units. 

It is assumed that the work of psychologists, 
although not strictly medical in character, but 
instead vocational, educational and social, 
will supifiement that of the medical examiner 
by supplying him with information otherwise 
not available. Further, the psychologist may 
aid tho psychiatrist by detecting and referring 
to him 'those individuals for whom careful 
psychiatric examination is obviously desirable. 

Committee on the selection of men for 
tasks requiring special skilL This includes 
the selection and promotion of officers, as well 
as choice of men for varied kinds of skilled 
service. Ghairman, Edward L. Thorndike, 
Columbia University, J. G. Chapman, T. L. 
Kelley, W. D. Scott. 

A method of selecting officers devised by 
Dr. Scott is now in use in many of the 
Officers Training Camps. 

Committee on psychological problems of 
aviation, including examination of aviation 
recruits. Chairman, H. E. Burtt, Harvard 
University, W. R. Miles, L. T. Troland. 

Work looking toward the development and 
thorough testing of methods for the sdeotion 
of aviation recruits has been authorized by 
'the Government and already is in progress in 
at least one of the institutions where the re- 
cruits arc being trained. 

Committee on tho psychological problems 
of incapacity, especially those of shook, re- 
education and vocational training. Chair- 
man, S. L Franz, Government Hospital for 
the Insane, E. S. Lashley, J. B. Watson. 

The task proposed for this committee is a 
largo and difficult one and the chairman plans 
to organize, in intimate rdations with various 
military activities and agencies, a committee 
which shall be competent to deal with the 
varied scientific problems of incapacity. 

Dr. Franz has himself developed methods for 
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the reeducation of certain paralytios, and ac- 
cording to our information his methods are 
now used by the Military Hospitals Oom- 
mission of Oanada. It is greatly to be hoped 
that his own country may be equally ready to 
ayail itself of these methods, and that it may 
adequately prepare in advance for the ex- 
tremely important as well as difficult task of 
rehabilitating maimed and paralyzed soldiers 
and sailors. 

Oommittee on psychological problems of 
recreation in the Army and Navy, Chairman, 
George A. Goo, Union Theological Seminary, 
W. 0, Bagley, H. L. Hollingworth, G. T. W. 
Patrick, J. H. Tufts. 

This committee will servo the national cause 
by cooperating in every profitable way with the 
committee on military recreation of the Y. M. 
0. A. and with such other agencies as are im- 
mediately concerned with this kind of military 
aid. Psychologists will find abundant oppor- 
tunity for the study of psychological aspects 
of recreational problems. 

Committee on pedagogical and psychological 
problems of military training and disciplina 
Chairman, Charles H. Judd, University of 
Chicago. 

Committee on problems of motivation in 
connection with military sorvico, Cli airman, 
Walter D. Scott, Northwestern University, 
H. S, Langfeld, J. H. Tufts. 

Committee on problems of emotional stabil- 
ity, fear and s^-control. Chairman, Robert 
S. Woodworth, Columbia University, W B. 
Cannon, G. Stanley Hall, J. B. Morgan, J, F. 
Shepard. 

It 18 probable that in addition to dealing 
with the special problems of emotional stability 
this committee will find it desirable to under- 
take a careful study of incorrigibility. 

Committee on acoustic problems of military 
importance. Chairman, Carl E. Seashore, 
University of Iowa, R. M. Ogden, 0. A. 
Ruckmich. 

Already the chairman of this committee has 
interested himself in the relations of the prin- 
ciples of acoustics to various naval situations. 
Methods of localizing sounds and their util- 
ization for the detection of submarines, the 


identification of guns, and the locating of 
batteries are clearly important These ques- 
tions arc under investigation by the physios 
committee of the National Research Council, 
with which Dr. Soashoro’s committee will co- 
operate. 

Conun itteo on visual problems of military 
significance. Chairman, Raymond Dodgei, 
Wesleyan University, R. F. Angier, H. A. 
Carr, L, R. Qeissler, S. P. Hayes, G. M. 
Stratton, L. T. Troland. 

Chairman Dodge has devised and perfected 
an apparatus for the measurement of various 
important aspects of the naval gunners reac- 
tion. This is now installed for trial on a 
number of battleships. The committee has 
also been requested to prepare and recom- 
mend to the Navy methods for the selective 
oxaminating of men for various kinds of 
service. Tins work is in prog^ress and its 
results will shortly bo reported to the officials 
directly concerned. 

If the war continues for as much as a year 
American psychologists will have opportunity 
to serve importantly, not only in the examin- 
ing and classifying of recruits but also in the 
selection of men for positions of responsibil- 
ity, and in the choice and training of avi- 
ation recruits, naval gunners and others in 
skilled service. It is no longer a matter, as 
at first appeared to be the case, of inducing 
military authorities to accept methods of 
psychological measuroment, but instead pri- 
marily one of meeting their expressed needs 
and requests for assistance. 

As psychological research along such lines 
as have been indicated above progresscss and 
as the applicability and serviceability of meth- 
ods are demonstrated, it is probable that 
effective use can be made by the government 
of all scientists who are skilled in the study 
and control of human behavior. For after all, 
the human factors in the war are as important 
as are the mechanical and it can not be 
doubted that brains and not brawn will decide 
the great conflict 

R M. Yerkes, 
Chatman 
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WILLIAM BULLOCK CLARKS 

Db. Willuh Bulloos Clabxs, profttioT of 
goology in the John# Hopldns Uniyenity^ 
eminent for his oontributione to geology, died 
•uddenly from apojdeEy on July 37, at hie 
rammer home at North Haven, Main& 

Wm. Bullock Clarke waa bom at Brattle- 
boro, Vermont, December 15, 1860. His 
parents irore Boma A. and Hden (Bullock) 
Clark. Among his early ancestors were 
Thomas Clark, who came to Plymouth, Mass., 
in the ship Ann in 1628 and who was several 
times elected deputy to the general court of 
Plymouth Colony; Bichord Bullock who oame 
to Salem, ICosa., in 1648; John Howland, a 
member of council, assistant to the governor, 
and several times deputy to the general court 
of Plymouth Colony, who oame to Plymouth 
in the Mayflower in 1620; John Tilly who 
likewise came in the Mayflower; and John 
Corham, captain of Massachusetts troops in 
King Philipps War. Among later ancestors 
were William Bullock, oolond of Massa- 
chusetts troops in the French and Indian 
War, and Daniel Stewart, a minuteman at 
the battle of Lexington in 1776. 

Clark studied under private tutors and at 
the Brattleboro high school, from which ho 
graduated in 1870. He entered Amherst Col- 
lege in the autumn of 1880 and graduated 
with the degree of A.B. in 1884. He im- 
mediately went to Qermany and horn 1884 to 
1887 pursued geological studies at the Uni- 
versity of Munich from which he received the 
degree of Doctor of Philosophy in 1887. Sub- 
seqfuently he studied at Berlin and London, 
spending much time in the field with members 
of the geological surveys of Prussia and Ghreat 
Britain. 

Before leaving Munich Dr. Clark waa of- 
fered and aocepted the position of instructor 
in the Johns Hopkins University. He was 
instructor from 1887 to 1889, associate from 
1889 to 1893, associate professor from 1893 to 
1894, and professor of geology and head of 
the depailz^t ainoe 1894. He has been for 
a Icmg time a member of the academic council 
— ihe governing body of the univenity^-and 
always took a very active interest in its 


affairs, sotixig as one of the committee of ad- 
ministration while the university waa without 
a president 

In 1688 he was also appointed an assistant 
geologist on the U. S. Geological Survey and 
detailed for work on the Cretaceous and Ter- 
tiary formations of the Atlantic Coastal 
Plain. At the same time he was requested to 
prepare the correlation bulletin on the Eooene^ 
one of a aeries of reports which were presented 
to the International Geological Congress in 
Washington^ in 1891. Profesrar Clark spent 
the summer of 1889 in a study of the Eocene 
deposits of the far west while the remaining 
period was occupied in the investigation of the 
Eocene formations of the Atlantic border. 
He was advanced to geologist on the staff of 
the U. S. Geological Survey in 1894 and held 
this position until 1907, since which time he 
has acted as cooperating geologist. 

Professor Clark organised the Maryland 
State Weather Service in 1893 of which he 
was appointed the director. He has hdd the 
position continuously to the present time. In 
1896 he organized the Maryland Geological 
Survey and has been state geologist since the 
establishment of that bureau. The Geological 
Survey was enlarged in scope in 1898 by the 
addition of a highway division which was in- 
structed to investigate and report on the con- 
ditions of the roads of the state and the best 
means for their improvement and Professor 
Clarke and his associates through their pub- 
lioations and addresses aroused much interest 
in the subject throughout the statsu In 1904 
the duties of the highway division were much 
increased by the appropriation of |200/X)0 
annually to be met by a similar amount from 
the counties for the building of state aid roads 
by the survey. A sum exceeding $300,000 
was also subsequently appropriated for the 
building of state aid roads by the survey, at 
the expense of the state alone^ of a highway 
connecting Baltimore and Wariiington. The 
duties of the highway division were trans- 
ferred in 1910 to a newly organized State 
Roads Commission, of which Profesaor Clarke 
was made a meanber and whidi positim he 
held until 1914. Nearly $9,000,000 had been 
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expended, howgy ca r, by the State Geologioal 
Bnmy in the ■uperrieioxL and bnildiiig of 
zoada up to the date of the transfer. 

Under an Act of the Legislature passed in 
1900 FrofeMor Clarke was appointed oom- 
misaioner for ICaiyland by the governor to 
represent the state in the resnrvey of the 
Ifaxyland-PeanflylTama boundary, commonly 
known as the Mason and Dixon linei. This 
surrey was completed four years later and an 
elaborate report pr^Mired. In 1006 he was 
made a mend>er of the Maryland State Board 
of Fo r e stry and elected as its executive officer, 
which position he hdd at the time of his 
death. Thct governor ai^inted him in 1908 
a member of the State Conservation Com- 
missiim. 

Professor Clarke organised and directed the 
preparation of the official state oihibits of 
Maryland mineral resources at the Buffalo, 
Charleston, St. Louis, Jamestown, and San 
Francisco expositions in 1001, 1002, 1904, 
1007, and 1015. These exhibits attracted 
much attention at the time and received a 
large number of conspicuous awards. These 
exhibits have been permanently installed as a 
state mineral exhibit at the state house in 
Annapolis. 

When President Hoosevdt invited the gov- 
ernors of the states to a conference on con- 
servation at the White House in May, 1906, 
it was arranged that each governor should 
^jpoint three advisers to accompany him. 
Professor Clark was one of the Maryland ad- 
visers and took part in the conference. 

After the great Baltimore fire in 1004 the 
mayor of the city appointed Professor Clarke 
a member of an emergency committee to pre- 
pare plans for the rdiabilitation of the burnt 
district and for several months he served as 
vice-diaiTman of the important subcommittee 
on streets, parks, and docks whose plans re- 
sulted in the great changes subsequently 
carried out The following year he was ap- 
pointed by the mayor a member of a com- 
mittee to devise a plan for a sewerage system 
for the city which has resulted in the build- 
ing of the present modem system of sewers. 
Again in 1900 the mayor also appointed him 


a member of a committee for devising a plan 
for the development of a civic center for 
Baltimore. 

Since 1001 Professor Olaric has been presi- 
dent of the Henry Watson Children’s Aid 
Society of Baltimore and was a delegate to 
the White House Conference called by Presi- 
dent Roosevelt in February, 1909, to oonaider 
the subject of the dependent child. He was 
also a member of the executive committee of 
the State Tuborc\ilosiB Association and a 
vice-president and chairman of the executive 
committee of the federated charities of Balti- 
more, 

Numerous scientific societies have dected 
him to membership, among them the National 
Academy of Science, of which he was chair^ 
man of the Geological Section, the American 
Philosophical Society, the Philadelphia Acad- 
emy of Natural Sciences, the American Acad- 
emy of Arts and Sciences, the Deutsche Geol- 
ogische Oesellschaft, the Washington Acad- 
emy of Science, Faloontologische Gesellechaft, 
and the American Association for the Ad- 
vancement of Science. He was councillor and 
treasurer of the Geological Society of Amer- 
ica at the time'of his death. In 1904 he was 
elected a foreign correspondent of the Geo- 
logical Society of London. He was also presi- 
dent of the Association of State Geologists. 
Amherst conferred on him the degree of LL.D. 
in 1908. He had numerous offers from other 
institutions, perhaps the most important being 
the professorship and head of the d^iartment 
of geology at Harvard University, but all of 
these were refused, and his devotion to Hop- 
kins and the ideals for which it stood was un- 
swerving. 

At the time of the International Geological 
Congress in St Petersburg in 1897 Professor 
Clarke was on official delegate from the United 
States and spent several months in an extended 
trip through Russia and its provinces. In 
1906 he spent the summer on an expedition to 
central Alaska, visiting the region to the north 
of Prince William Sound. He traveled ex- 
tensively in western America and MWco, 
reaching distant portions of the western Sierra 
Madre district 
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With the outbreak of the war Frofeasor 
ClaAe became actiyely interested in problema 
of defense and economic preparedness. Ho was 
appointed a member of the National Besearoh 
Council and was chairman of the subcommittee 
on road materials and a member of the com- 
mittee on camp sites and water supplies. He 
was also chairman of the committee on high- 
ways and natural resources of the Maryland 
Council of Defense. 

Professor Clarke made numerous contribu- 
tions to geological literature, his work being 
confined largely to the Cretaceous and Tertiary 
formations of the Atlantic Coastal Plain and 
the Carboniferous deposits of the central Appa- 
lachian region. Professor Clarke’s chief 
paleontological interest was centered in the 
Eohi noidea, to the elucidation of which group 
he published several monographs. One of his 
monuments will be the scries of reports of the 
Maryland Geological Survey, which set a new 
standard for state publications both as to sub- 
ject-matter and book-making. The systematic 
reports in which he was most interested will 
be of perennial service to science 

He was a member of iiumeroi^ clubs includ- 
ing the University, Maryland, of which he was 
a vice-president, Baltimore Country, Johns 
Hopkins, and City Clubs of Baltimore and the 
Cosmos Club of Washington. 

He was married October 12, 1892, to Ellen 
Clarke Strong, daughter of the late Edward 
A. Strong, of Boston, and had four children, 
Edward Strong, Helen, who was recently mar- 
ried to Captain H. Findlay French, Atherton 
and Marion, all of whom survive him. 

Professor Clarke’s administrative ability 
and professional attainments are largely re- 
sponsible for the extensive development of 
Maryland’s mineral resources and his loss will 
be severely felt in all quarters. He was always 
keenly interested in the educational value of 
the work of the various state bureaus which he 
directed and had just finished writing a geog- 
raphy of Maryland for school teachers. At the 
time of his death he was engaged in writing a 
report on the underground waters of the state 
ai;4 another on the coals. 


SCIENTIFIC EVENTS 

THE ASIATIC ZOOLOGICAL XXPSDITIOK OF 
THE AMERICAN MUIBUM OP NATURAL 
HISTORY 

Dr. BbNRT Fairfield Osborn, president of 
the museum, has received nows from Mr. Boy 
0. Andrews, who is in charge of the eixpedi- 
tion. The principal work of the expedition 
was done in remote regions of the province of 
Yunnan, China, where no white man hod ever 
been soen before the explorer and his party 
entered that region. Mr. Andrews is accom- 
panied by Mrs. Andrews, who is the official 
photographer of the expedition. The party, 
since it has been in Yunnan, has ridden 2,000 
miles on horseback and made camps in 107 
different localities varying from 1,700 to 15,- 
000 feet above the level of the sea. Mr. 
Andrews says in his report, which is dated at 
Hui-Yao, May 28, 1917: 

The active field work of the expedition ceases 
to-morrow, exactly one year since it began by our 
first trip up the Min Biver from Foochow — a 
which was interrupted rather serioasly by the re- 
bdlion, bnt which gave us some very interesting 
experiences. We have as results the following t 
2,100 mammals, 800 birds, 200 reptiles, 75 skele- 
tons of mammals, 8,000 feet of motion-picture film, 
150 Paget uatural color photographs, 800 blade 
and white negatives. Our attention to the subject 
of mammals has, I believe, yielded the largest col- 
lection ever taken out of China by a single expe- 
dition. We Tisited Brst the northern alpine coun- 
try along the Thibetan frontier where we were 
seldom below an altitude of 9,000 feet and eol- 
lected as high as 16,000 feet The monntalna 
among which we were working were tremendous^ 
reaching as high as 18,000 feet In this region we 
were frequently with natives who had never seen a 
white person. The northern trip occapied some 
four months and we then started on a long jour- 
ney southward to the Burma border where we col- 
lected in regions only 1,700 feet above sea level, 
where, of course, we found a totally different 
fauna. Thus the collection covers a wide range of 
diroate as well as actual distance. Our large mam- 
mals indnde seven gorals (NemorlutoduB) from the 
Thibetan region and four serows (yemorhaodm) 
— fill complete with iccefisory material for group 
mounting. On the Burma frontier we coUeeted 
twenty-five gorals— « perfectly splendid series, aD 
from one mountain and of all possible ages from 
just bom, yonng to very old males and femalea. 
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I do not boiltate In laying that thia io the finest 
series ot these rare animals In any museum of the 
world. It Is quite a different spedes from those 
We shot in the north, A few days ago I had the 
good fortune to shoot a splendid eoal-blaek serow 
—an animal quite unlike the serows of the 'niibetan 
border and exceedingly rare in thia region. Wo 
have also arranged to buy a fine male serow from 
Fukien Provinee. This gives us six of these strange 
animals of three different species. We have a 
very large sambur (fficsa) stag in perfect mount- 
able oonditioni ten r^ barking deer (CenwZtu) and 
two of the very rare blue, or erested, muntjacs 
(Elaphodua), The collection contains twenty-five 
monkeys of five species and four genera. Two 
species of gibbons (Hylol>atea) , one very small 
yellow one, and another large black variety, as well 
as eleven large gray monkeys (Semnopithecua) of 
all ages and sexes. 8ix or seven baboons of two 
species. Of medium-sized carnivores we have 
about GO—especiolly Yiverrines, and one fine 
leopard. 

The large mammals of this provinee, as indeed 
throughout all Ohina, are by no means abundant, 
and are in widely separated districts, so that we 
foel we have a fairly good proportion. The col- 
lection of small mammals is especially rick in In- 
sectivoros, and I believe that some remarkable 
types will be found among them. 

The collection of skeletons comprises all species 
of large or medium sized mammals, and specimens 
of each species of small meunmal in formalin. Also 
fcBtol examples of gibbon, goral, muntjac, langur, 
baboon, etc., in formalin. 

Wo collected birds whenever we were not occu- 
pied with mammals and during oar long journeys 
between collecting points. About one third of the 
collection u from Fukien Province and the re- 
mainder from Yunnan. 

Neither Mr. Heller nor myself has ever been in 
such a poor reptile country. Some five months of 
the trip, while we wore in the north, the weather 
was so cold that no reptiles at all woro to be found. 
Those we have collected wore mostly taken during 
the few months of our southern trip. 

The photography of the expedition will, I be- 
lieve, prove of extraordinary value and Interest, 
coroprising, os it does, motion film, natural color 
and black and white negatives. The Paget color 
plates will be especially Interesting, and have not, 
I believe, ever been used upon an expedition of 
this character before. The motion film shows the 
general life of the people along the Thibetan 
border and in the far south, and, since it was de- 
veloped in the field, the success of the film, from a 
technical standpoint, is assured. 


We have met with the greatest courtesy from all 
offlcialB with whom we have come in contact. The 
Chlneee government has granted willingly every 
request which we have mode, and French and Brit- 
ish officials have given us free entry of goods, re- 
duced freight rates and assisted in various other 
ways. 

Mr. Andrews will leave Mr. Heller at 
Bhaino and proceed to Calcutta, where he ex- 
pects to spend a week or ton days at the 
museum comparing a seloctod series of his 
collection of small mammals with those ob- 
tained by the Anderson Yunnan Expedition 
in 1875 — ^the only other expedition which has 
ever collected in that province. He will then 
go to Colombo and tranship for Hong Kong — 
a journey of twenty days or more. From 
Hong Kong, Mr. Andrews will return direct 
to Now York, arriving about the end of Sep- 
tember or the first of October. Mr. Holler 
will probably spend some time traveling in 
India, but will no doubt reach Now York 
about the some time. 

WAR SERVICE OP CHEMISTS 

Dr, Julius Stieulitz, president of the Amer- 
ican Chemical Society, and Dr. Charles L. 
Parsons, secretary, have, under date of July 
24, addressed tho following letter to the mem- 
bers of tho American Chemical Society: 

In accordance with the retiolutioiis passed by the 
society at the Kansas City meeting, the officers of 
your society have been urging the government that 
chemists), os in England, Canada and France, be 
used for chemical serviro in the war, either In the 
employ of the military branch, of the other gov- 
ernment branches, or of necessary induHtiica. A 
special eomniittee wiis organized by your presi- 
dent, consisting of Dr, W. U. Nichols, chairman, 
Drs. M. T Bogert, A. A, Noyes, your secretary 
and your president, to lay definite recommonda- 
tions before the authorities. Those have been pub- 
Lshed m tho July number of tho Joumal of Indua- 
trial and Engineering Chemiatry. 

The government, it appears, has decided that 
there will be no general exemption of any class of 
men os a doss — for reasons which are eminently 
wise and necessary at the present moment. At 
the same time, no doubt, it is anxious to see every 
man used In what appears to it to bo the nght 
place for him. It has seemed perhaps best to make 
no gouoral ruling whatsoever, except to the effect 
that there will be no class oxoniptions, and to leave 
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sD indlTidiiA] eues to the fedonl dlitriet eaemp* 
t&on boirdi, to whleh eiomptloiia for indnitrlalf 
ogrleoltvral and profMrionil reaMiif are left by 
law. 

Under the drcnmitanoeaf in the abeenee of in- 
■tmetione from the goremment and in Tlew of the 
general deeire on the part of our memben for 
gnidanee and adriee la thU matter, we would ree- 
ommend to yon imo^loiaU|r the following proced- 
ure: OhemieU of military age aeleeted by draft 
for eervke and aeeepted by the local bMwda to 
which the phyaleal examlnationi etc., ia committed 
are adriaed to aobmit to their federal dlatriet 
boarda: 

1. An offleial eertifleate of their employera, or of 
the unireraity or college from which they hare re- 
oeSred degreea or with which they hare been or are 
connected, certifying aa to their education and ex- 
perience aa chamiata. 

S. An offleUd statement by their employera of 
tho nature of their work aa chemlata. 

8. A recommendation, if auoh aeema right, from 
their employera, or their unireraity or college, that 
they be aarigned to continue their work ai chem- 
iata. 

4. A request that in default of auch aaaignment, 
they bo detidled to aerre aa chemiits In the mili- 
tary branch of tho goremment. 

5. If enliated in any capacity, inform the secre- 
tary of the aodety by postal card of the eompaay, 
recent and corps in which you are enrolled, In 
order that a record may be kept of the fact and 
the War Department advised from time to time of 
chemlata in the army should their aerrioee aa ehem- 
iata be required. 

The purpose of this recommendation is to put 
into the poMeasion of the government authorltiea all 
the facta nec ea aary for it to decide exactly for 
what oerrlce a given man ia moat fitted. We be- 
lieve this to be in aooordanee with the resolutions 
adopted at the Kanmui City meeting and in ac- 
cordance with the patriotic duty of every Ameri- 
can chemist to serve his country under the aeleetive 
draft in the capacity the government itself, with a 
full knowledge of the eireumrtancee, aeleeta for 
each individuaL 

THB BOSTON MEBTINQ OP THE AMERICAN 
CHEMICAL SOCIETY 

Tas September meeting of the American 
Chemical Society will be held in the buildings 
of the hCassaohuaetta Institute of Technology, 
Charles River Road, Cambridge^ Mass., Se;^ 
tember 11, 19 and 18, 1917. The Northeastern 


Section haa been requested by the direoton to 
omit the usual annual banquet and exonrsio&i^ 
and to arrange a program oiharaoterised by 
simplicity and seriousness, and bearing as 
fully as possible on questions oonoeming the 
activities of chemists— both in the government 
service and in the induatriea during the war. 

The following is a list of the chairmen of 
local committees: 

Eecoatiecw— H. P. Talbot, Massaehnsetts Institate 
of Technology, Cambridge, Maasaehnaotts. 
Finance . — A D. Little, 98 Broad Street, Boston, 
Msasachnsetta. 

Begitinstian. — K. L. Mark, Simmona OoUegs^ 
Brookline, Massachusetts. 

JFntertoltMaeiit. — ^B. 8. WUlisins, Maaaachosetts In- 
stitute of Technology, Cambridge^ Tifsssinhnsntti 
Ftcu and Pvhitoity. — W. Neff, 82 India Bqnar^ 
Boston, Massachusetts. 

Bntcrtainment of Ladia . — ^Mxi. A D. little. 

Registration will be conducted at the build- 
ings of the Massachusetts Institute of Tech- 
nology, Cambridge^ except on Monday, Sep- 
tember 10, when it will be held at the Hotel 
Lenox. Society headquarters will be at the 
Hotel Lenox at the comer of Boylston and 
Exeter Streets. The use of the Engineers’ 
Club, at the comer of Arlington Street and 
Commonwealth Avenue, will be extended to all 
members of the society. 

FBOOSAM 

Monday, September 10 
4 P.U.— Council meeting. Engineers * Ohib. 

7 r.ii.— Dinner to the CounoU at the Sngineen’ 
dub (tendered by the Northeastern Section). 

Tneeday, September 11 

10 A.iCd — General meeting of the soeiefy in the 
Massachusetts Institute of Technology. 

Address of Welcome: Dr. B. C. Maclanriui, presi- 
dent, Massachusetts Institate of Technology. 

Besponse: Julius StlegUti, president, Ameriean 
Chemical Society. 

General papers: 

8 P.M.— General Conference on Chemistry and 
Chemistry in Warfare, opened by William H. 
Nichols, chairman, committee on chemicals, Coun- 
cil of National Defense. Marston T. Bogert, chair- 
man, diemiftry committee, National Beseareh 
CouneU. 

0 p.ic^Harbor trip to Hotel Pemberton, where 
an informal shore dinner and smoker will in hsld. 
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IFtfdMfdajff aepimkber if 

Jfomin^^— Oonfaranefli of Diviiions. 

J/(«niooii^l>lTlflonal Meetlagi. 

Evening^ — ^Pnddont’i oddreaty Hontington Hall, 
Bogm BnDding, Muuehuaetta Inatitato of Teeli- 
nologx, Bojlfton Street 

Thmrsdag, B4fUmber 18 
ond d/temoofk^-DivlfloiiAl Meetings. 

The ufloal meetiiigs, Ineloding the annual elee- 
tlott of offleers, wiU be held bj all the Hivlsiona, 
and fa 7 the Bobber Chemlstix Seetion, with the fol- 
lowing epeelal program: 

Phytiiool end /norgoiUo and Orgoalo iHvifions 
may hold a joint eonferenee on Wedneedagr morn- 
ing, September 12. 

ZHvMon of IndrutriaX ChemUU and Chemiool 
Bngineerj, Wedneedaj, September 12. Gonferenee 
<m ''The Indnetrlal chemist In war time.'' 

IHvition of Organio ChomUtry wiU hear and dls- 
ouBo the report of the eommlttee on ^^The rapplir 
of organic ehemleala for research during the war,” 
hj the chairman, 0. S. Hudson. 

DMoion of Pkarmaoeutieal Chemittryw— <lon- 
fereneo on ”Pharmaceatlcal ohemistry and the fu- 
ture,” opened hj L. F. Kebler. The secretarj of 
the IHrislott withes to call the attention of the 
members to the fact that papers on the composi- 
tion of plant drugs or onj of their conatitamxts, 
the composition of Tolatfle oils, etc., are appropri- 
ate to the program of this division. Papers on 
phannacoloi^oal testing should also be presented 
to this division. 

The FertiHeer Divieion will have papers of un- 
usual intareet dealing with the fertiliser situation 
of to-daj in relation to the chemical methods em- 
ployed in the analysis of fertilisers, sampling of 
fertilizers, etc. A conference where the papers 
previoualj read will be freely discussed and general 
conditions affecting the fertiliser busineaB from a 
diemieol standpoint win dose the meeting. 

DMeion of Biological Chemistry. The sessions 
of the Biochemical Division include for Wednes- 
day a special program concerning ^Ensymes and 
their action.” 

JHeisioa of Water, Sewage and Sanitation will 
hold a conference on ” Sanitation in warfare.” 

All titles for papers should be in the secre- 
tary’s hands on or before August 27 ; or in the 
hands of the secretaries of divisions on or be- 
fore August 25, with the exception that titles 
of papers should reach the secretary of the 
Division of Industrial Chemists and Chemical 
Engineers on or before August 21. In order 


that the meeting may receive due and correct 
notice in the public press, every member pre- 
senting a paper is requested to send an abstract 
to Professor Allen Bogers, Pratt Institute^ 
Brooklyn, N. Y., chairman of the society’s 
press and publicity committee. The amount of 
pubL’city given to the meeting and to the indi- 
vidual p^;)er8 will entirely depend upon the 
degree to which members cooperate in observ- 
ing this request. A copy of the abstract should 
be retained by the member and handed to the 
secretary of the special division before which 
the paper is to be presented in Boston or, bet- 
ter, sent in advance of the meeting to R. W. 
Neff, 22 India Square, Boston, Mass. Short 
abstracts will be printed in Soonoie. 

The final program will be sent to all mem- 
bers signi^ng their intention of attending the 
meeting, to the secretaries of sections, to the 
council, and to all members ™^lnng special re- 
quest therefor. 

Charles L. Parsons, 
Seereiarg 

8C1ENTIPIC NOTES AND NEWS 

Professor Lionel 8. Harrs, head of the 
combined departments of mechanical engineer- 
ing of Harvard University and the Massachu- 
setts Institute of Technology, has been ap- 
pointed to take charge of investigations re- 
lating to airplane engine design being con- 
ducted by the national advisory committee for 
aeronautics at the Bureau of Standards. 

Professor Willum D. Hurd, director of the 
extension service of the Massachusetts Agri- 
cultural College, has been called to Washing- 
ton to act as assistant to the Secretary of Agri- 
culture. 

A ooMUiTTEE on industrial fatigue has been 
organized under the advisory commission of 
the Council of National Defense with the fol- 
lowing membership: Dr. Thomas Darlington, 
New York, chairman; Professor Frederic S. 
Lee, Columbia University, executive secre- 
tary; Professor Robert E. Chaddock, Colum- 
bia University; Professor Raymond Dodger 
Wesleyan University; Dr. David L. Edsall, 
Harvard Medical School; Mr. P. Sazgant 
Florence, Columbia University; Miss Jo- 
sephine Goldmark, National Oonsumera 
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League; Profesaor Ernest G. Martin, Leland 
Stanfoid Univereily; Dr. J. W. Schere- 
schoweky, Public Health Service; Dr. Ernest 
L. Scottp Columbia University. The com^ 
mittee is investigating munition factories and 
other industrial establishments that are manu- 
facturing war suppLes, with the view of show- 
ing how avoidable fatigue may be eliminated 
and how the greatest output of the necessities 
of war may be secured compatible with the 
maintenance of the working-power of the 
workers. 

Db. Hobace D. Arnold, of Boston, has been 
elected chairman of the Council on Medical 
Education of the American Medical Associa- 
tion, succeeding Dr. Arthur Dean Bevan, of 
Chicago. 

Dr. Lbvehett D. Bristol has been appointed 
state health commissioner of Maine. 

Dr. J. EiiHUcn has boon appointed chief 
chemist of the Verona Chemical Company, 
North Newark, N. J. 

Sir George Newman, chief medical officer 
of the British Board of Education, has joined 
tho committee appointed by the president of 
the Board of Agriculture to investigate the 
production and distribution of milk. 

Sib Malcolm Morris has been elected presi- 
dent of the Institute of Hygiene, London, in 
succession to Sir William Bennett, who has 
held the post for the past ten years, and will 
continue his association with the institute as 
vice-president 

The Hnrben gold medal of the Royal Insti- 
tute of Public Health of Great Britain, given 
every third year for eminent services rendered 
to the public health, has been awarded this 
year to Surgoon-Goncral Sir Alfred Keogh, 
G.C B., director-general of the Army Medical 
Service, and the gold medal for conspicuous 
services rendered to the cause of preventive 
medicine to Dr. E. W. Hope, M.O.H. for the 
city and port of Liverpool, and professor of 
public health in the university. 

As has been noted in Science tho annual 
meeting of the British Association has been 
given up. We learn from Nature that meet- 
ings of ^ the organizing committees of the 
various sections, the delegates of correspond- 


ing societies, the committee of reoomznenda- 
tions, and the general committee have now 
been held. It hm been decided to oontinue 
Sir Arthur Evans in the presidency for 
another year, while the Hon. Sir 0. A, 
Parsons, who would have presided over tiiis 
year’s meeting, will do so at the meeting 
which it is hoped will take place os arranged 
at Cardiff next year. The meeting this year 
would have been at Bournemouth, and that 
borough has repeated its invitation, which 
has been accepted, for 1019. Grants amount- 
ing to >£286 were made in aid of such re- 
searches os were regarded as essential to carry 
on, having regard to present conditions. The 
new members of the council of the Associa- 
tion are Dr. E. F. Armstrong, Mr. J. H, 
Jeans, Professor A. Keith, Professor W. H. 
Perkin, and Mr. W. Whitaker. 

We learn from The British Medical Journal 
that at a recent meeting of the administra- 
tive council of the Pasteur Institute, Paris, 
Dr. Albert Calmette, director of tho Pasteur 
Institute at Lille, and Dr. Louis Martin, 
director of the Pastoiir Ilospitol, were unan- 
imously appointed subdirectors in tho room 
of Dr. Chamberlond and Professor Motebni- 
koff. Dr. Chambcrland, who died in 1908, has 
had no successor till now. Dr. Calmette, who 
founded the Pasteur Institute at Saigon, has 
taken a leading port in the campaign against 
tuberculosis in France, and Dr. Martin, who 
has been associated with tho Fans Institute 
since 1002, has made researches on the bac- 
teriology of diphtheria, tlio prophylaxis of 
contagious diBCosce, tuberculous meningitis, 
tetanus, anthrax, and sleeping sickness. At 
the same meeting M. Vallcry-Radot, Pasteur’s 
Bon-in-law and biographer, was elected presi- 
dent of the administrative council. 

Dr Harold C. Bradley, professor of physio- 
logical chemistry in tho University of Wis- 
consin, recently delivered an address on “ Auto- 
lysis and the mechanism governing atrophy 
and hypertrophy of tissues ” before the faculty 
and students of the graduate summer quarter 
in medicine of the University of Illinois. 

Professor G. A. Miller, of tho University 
of Illinois, will contribute tho article on 
mathematics for the 1917 edition of the 
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Americaa Year Book,” sucoeeding Frofeasor 
E. B. Wileon, who woi recently appointed head 
of the department of physics in the Ifassachu- 
setts Institute of Technology. 

David Wendell Spenoi, for twenty-seven 
years a professor of civil engineering, and for 
the past ten years dean of the school of engi- 
neering and professor of civil engineering in 
the Texas College, died at Galveston on 
June 28. 

Dr. Charles Baskerville, professor of chezn- 
istiy in the College of the City of New York, 
has been appointed by the Bamsay Memorial 
Committoo to organize a committee in. tho 
United States for receiving subscriptions to 
the fund from Americans. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

Announcement is made that a gift of $50,- 
000 from George W. Brackonridgo of San 
Antonio, Tex., will enable Columbia Uni- 
versity to open its doors to women students 
this autumn. Work will be begun at once 
on tho addition to the present building to 
provide extra laboratory facilities in tho de- 
portments of chemistry, pharmacology, pa- 
thology and bacteriology. 

Professor Benjamin T. Marshall, of Dart- 
mouth College, has been appointed prc3aident 
of Connecticut College for Women at New 
London, to succeed President Frederick 
Sykes. 

Dean W. G. Raymond, head of tho College 
of Engineering of the State University of 
Iowa, has declined the presidency of the Colo- 
rado school of mines situated at Golden, 
Cob. 

Dh. Hugh McGuioan, professor of pharma- 
cology in the Northwestern University, has 
accepted the position of professor and head 
of the department of pharmacology, materia 
medica and therapeutics in the college of 
medicine of the University of lUinois. 

Dr. H. B. Crosland of the department of 
psychology of tho University of Minnesota, 
has been elected assistant professor of psy- 
chology in the University of Arkansas. 


Lord Caxwv has accepted the invitation to 
become chancellor of the University of Shef- 
field, in succesion to the late Duke of Norfolk. 


DISCUSSION AND CORRESPONDENCE 

REPLY TO DR. ERLANOER 

On p. 384 6t seq., Yol. XLY, of this journal 
Dr. Erlanger criticizes an abstract of my 
paper which he did not stop to hoar and which 
is not yet published. 

Dr. Erlanger completely misses the point of 
my paper and somewhat radically changes 
some statements in his own paper.^ 

Dr. Erlanger stated that the pressure os- 
cillations are in direct numerical ratio to the 
manometer presBures in the compression cham- 
ber; I showed that the ratio is determined by 
tlie barometric plus the monometric pressure 
— i, e., Boyle's Law, 

Ho says .2 

Inasmoch as the volume of incompressible fluid 
enteruig the artery is practically the some through- 



out the diastohc-aystoUo range of compression 
and since at this time, oi premised above, tho eom- 
proflsion pressure is nearly twice that which ob- 
tained at B, tho pressure in the eomprension cham- 
ber will be raised almost twice as high by the 

1 Erlanger, Am, Jour. Physiol,, 1916, XXXTZ , 
401. 

3 Loc. cit,, 400. 



112 


SCIENCE 


[N. a Yoci. ZLYL VOk UI9 


PDIm ttt X u at 21; for tha liao of proMUM do* 
tnalaad hf tho addition of a givan rohmio of la- 
oomproffiblo matoiial to a eonflned gu-flilod ipaoe 
la pr o porti onal to tho preararo of tho gao dUag tho 
QMOO. 

Thit itatemoat is aloo eipresoed in the dia« 
gram* which ii here given in photographic 
reprodootion* The beginning preoonre ia 
aero— e., ignoring barometric prea- 
snre — the ** diastolic pressure ^ Tniurkod on the 
ordinate is just half way between aero and the 
" flyatolio pressure.” The ordinates drawn to 
represent the extent of oscillations are in the 
same ratio, that is the " systolic rise ”-*£7* — 
at double the manometer pressure is just 
twice that marked at N near DV for diaetolio 
pressure — a ratio of 1:2. 

Boyle's Law shows that the ratio would be 
P'/P where P is the original total preasure; 
P' the new pressure produced by the addition 
of a constant volume of fluid* Accordingly : 
introducing V and V' as the respective vol* 
rapML of the gas with K as the constant it was 
found in a concrete case where V was 100 0 . 0 * 
and where 1 cjo. of fluid was added with the 
barometer at 747 mm* that the ratio of the 
sire of the oscillations at 50 mm. (manometer) 
beginning pressure as compared with 100 mm* 
(797 mm. and 847 mm. total pressure) was 
8.06 : 8.55 or 1 : 1.06 plus instead of 1 : 2 as per 
Erlanger hypothesis. 

The ratio at 0 mm. (manometer) beginning 
pressure as compared with 100 nun* (manom* 
eter pressure was 7.54:8.55 or 1:1.13 in- 
stead of 1: infinity as demanded by the Er- 
langer hypothesis. 

A. 1£. Blbilb 

Ohio Stati UNivmiTTi 
OOLUMBUB 

FAUNAL CONDITIONS IN SOUTH OEOSOIA 

Regarding Mr. Luke^s note on the rats of 
South Georgia,' it may be of interest to record 
that his question as to what characteristics 
the rat would develop after a few years of such 
a specialized habitat ” has been at least pro- 
visionally answered by the Swedish soologist, 
Dr. Einar Lonnberg, This author in 1906 
described the South Georgia rat as a new sub- 

• Loc^ait., 407. 

1 SOIBKOX, N. S., ZLV., 502, 608, 1017. 


species,* and noted that it ^ipareotly diflned 
from the tTPiosl brown rat in having a 
thicker skin, denser and longer fur, and a 
more rusty color. 

Several of Mr. Luke^s observations would 
be hard to substantiate^ for instance tho state- 
ment: 

Until about thirty yean ago there were no nii 
on tap 

It k much more probable that these libi- 
quitouB rodents were introdnoed in sealing 
vessels not long after American and British 
sealm first began to exploit South Georgia 
on a large soale^ which was in the year 1800. 
Elutschak, who visited South Georgia in 
1877, transcribed and published an American 
sealer's chart of the island, and designated 
as " Battonhafen ” * the bay known to modem 
Norwegian whalemen as "Prinoe Olaf Hsr- 
bor,” but called "Port Gladstone” on the 
latest British map. Bats are still exceedingly 
abundant about this inlet, as I found in 1918. 
Within recent years rats are known to have 
been reintroduced repeatedly at Cumberland 
Bay. 

The rats at South Georgia oan not fairly 
be aooused of having "devastated the few 
small animals living on the island,” unless the 
birds are meant; there are no other native 
land vertebratea. Rabbits were introduced 
about 1872 by a sealer coming from Tristan 
da Cunha, and perhaps two or three times 
since, but they never gained a foothold* A 
few horses and reindeer have been thriving 
there in a feral state for a number of years. 

The whaling industry was started at Soutii 
(Georgia not " a few decades ago,” but in 1904. 
Although the rats do feed upon the whale 
carcasses, as Mr. Luke writes, it would be a 
mistake to suppose that they are at all de- 
pendent upon this source of food, for the 
creatures appear to be very nearly as abun- 
dant about tile uninhabited fiords as they are 
along the ahores of the carcass-strewn bays. 
I observed at Possession Bay, the Bay of Tries, 
and dsewhere, that the rats eat the young 

9 Kwffl 8v, Vet. AJsad. SamdUagar., Bd. 40, No. 
5, 21-28, 1906. 

• Deuteek. Bandeehau /. Gsoyr. «. dtot., Bd. DL, 

622-681, 1881. 
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tttMook grusi and that they devour also enor- 
moui numbers of the smaller speoies of sea- 
birds (Tubinares), which neet in burrows. 

I shall refer again to the rats of South 
Oeofgia in two forthooming papers, one of 
which is already in type. The following 
referenoeB are to articles by the writer that 
throw light upon faunal conditions at South 
Georgia, and the way in which they hare bean 
affected by human agency: (1) "A Desolate 
Tsland of the ^tarotio,” Amer. Jifus. Joum, 
Xm., 242-259, 1918. (2) "A Subantarctio 
Island,” Harp^i Mag. January, 1914, 165- 
176. (8) ^ Oruising in the South Atlantic,” 
Btooklgn Ifus. Quart. July, 1914^ 88-110. 
(4) "A Beport on the South Qec^a Ex- 
portion,” Bci. BuIL Brooklyn Mu$,, IE., 41- 
102, 1914. (6) "The Penguins of South 
Georgia,” Sei. Bull. Brooklyn Mum., TL, 108- 
188, 1916. 

Bobxbt OcsHMaw Mubpht 

DsPAinaiiT or KarciAL Boixifoi, 

BtOOXLTK MUSSOC 

A nXSOHAL AHD rAMILT HXSTOET XBOISm 

To THi Editob or SomyoE: In Sohnoi of 
]£ay 16, 1918, the writer called attention to a 
caill made by Dr. J. Madison Taylor in an 
earlier issue of Sodcnoe, seeking aid and oo- 
c^mration in a jdan to secure a body of trust- 
worthy vital statistics, and attempted to em- 
phasUe the crying need of just such a de- 
sideratum. It is gratifying to know that the 
aim of Dr. Taylor is now realised, and that 
under the above caption he has made available 
a means by which such data may be intelli- 
gently compiled and made permanent. The 
register forms a volume^ quarto in sise^ and 
wdl bound, with provisions and directions for 
recording personal and family traits, history 
of birth, growth, health, disease, etc., and also 
blanks for various supplemental data that may 
be considered desirable in such a history, suoh 
as pbot(^raphs^ clinical and dental records. 

The volume doses with a timdy discussion 
of subjects relating to human wdfare^ and in- 
dudes suoh topics as The Child as a Problem 
to Parents^ The Building of a Oitisen, En- 


vironment and inherited Tendendes, Personal 
H^ene, Age and Age Values, Devdopmestt of 
the Mind, dl of which are preeeutad in temu 
easily understood, and at the same time with- 
out sacrifidng soientiflo aocuracy. 

The writer wdoomes this register as a 
worthy contribution toward a better under- 
standing of the importance of human statistics 
in relation to the imperative necessity of both 
human conservation and radal betterment 
The author has spared no pains, and has evi- 
dently devoted long and strenuous labor in its 
production, and the publishers, F. A. Davis 
Company, Philadelphia, have also done well 
their part in giving to the book their usual ex- 
oeUence of artistic and mechanical values. 

Chauju W. Haboitt 

STBAOnai XJNXriBSITT 

BBWABOS FOB NATIONAL IXRVXCB 

To THE Emtchi or Scibnob; The American 
government has embarked in what will be tbe 
grreateet war in its history and os such de- 
serves and demands the unqualified support of 
its oiticens and that every effort be made to 
secure such services at the minimum cost. 

An effort, I believe^ is being made to or^ 
ganize and direct tbe inventive skill of the 
American people so as to render victory more 
certain, save life and property and shorten the 
conflict. Abroad in many cases such services 
are rendered gratuitously but the donator in 
meritorious cases is rewarded by a suitable 
decoration. This in many case is prized more 
highly than a monetary reward. 

Since the government is making an effort 
to secure such expert inventive assistance as 
practicable, would it not be possible to prevail 
upon the govenimont to institute euch a 
decoration and if not for the American As- 
sociation for the Advancement of Science, as 
the greatest organization competent to repre- 
sent the consensus of expert opinion to do so. 

X 


SCIENTIFIC BOOKS 

KoncMgaku Hanron Jokwan (OenenH Trta- 
tUe on Entomology). By Db. T. Mitaxb. 
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Shokaboi Nihonbaalii, Tokyo, June, 1917, 
8.50 yen. 

Dr. T. Miyak^ of the IznperiBl Agricultuml 
Experiment Station at Niahigaharap Tokyo, 
just brought out an excellent book which 
will serve as the first part of a handbook of 
entomology. It is beautifully printed in Ja- 
panese, fully illustrated, and handsomely 
bound. It deals with the morphology, physiol- 
ogy and embryology of insects, a field to which, 
the author states, Japanese entomologists have 
hitherto made very few contributions. The 
book 18 therefoTO largely a compilation, though 
here &md there the researches of Japanese ento- 
mologists are quoted. The work is a pioneer 
of its kind, and the most detailed book that has 
ever appeared in Japan. It covers 847 pages 
and contains 227 figures. The majority of the 
figures are borrowed from German, American, 
English and other writers, and are fully 
credited. Some of the line drawings are ap- 
parently original and are very well dona 
Dr. Miyake proposes, in his second volume, 
to pubbsh a brief history of entomology in 
Japan. lie expects to publish four volumes 
in all, the entire work to be used as a text-book 
for colleges and universities. It is a pity that 
European and American entomologists have 
such a slight knowledge of the Japanese lan- 
guage, for tho book has a very attractive ap- 
pearance and many would like to consult it. 

L. 0. Howard 


HERB-GROWING IN THE BRITISH 
EMPIRE 

The Bnttsh Medtcai Journal states that at 
the meetiug of the Royal Society of Arts on 
May 2nd Mr J. C. Shenstone, Fi.S., read a 
paper on herb-growing in the British empire. 
At the present time, he said, herbal remedies 
occupied a more important place in the med- 
ical and domestic practise in most European 
countries than they did with us. When tho war 
broke out the discovery was made that we had 
become deiiendcnt upon the Central Empires 
not only for synthetic chemicals, but for the 
Fupply of herbal medicines formerly grown 
by us. Some of those plants, such as bclla- 
donn% henbane, foxglove, colchicum, and per- 


haps valerian and male fern, were indiqpen- 
sable^ but although they had bdonged to our 
native flora, or at least bad been cultivated 
in this country from very early times, their 
cultivation had fallen into neglect The oaTne 
was true of less valuable plants such as the 
dandelion, poppy capsules, and camomile 
flowers. As to belladonna and henbane^ it 
was pretty certain that their alkaloidal value 
could be raised considerably ^without increas- 
ing the cost of production, but for this pur- 
pose the cooperation of the chemist would be 
required. It has also been stated that the 
wild foxglove of this country could supply the 
market for digitalis. A medical friend who 
collected his own digitalis and prepared his 
own tincture had told him that he found that 
foxglove growing on a hot sandy bank pro- 
tected by a wood gave him the best results. Ex- 
periments in producing tho most active dan- 
delion juice would be worth consideration. 
Liquorice, most of which came from Spain 
and Italy, could be cultivated in Essex and 
Surry, and was already grown in Yorkshire. 
Many valuable drugs imported from the 
American continent wore not unsuited to our 
climate; Podophyllum peltatum, Linn., im- 
ported from America, had figured in our gar- 
den catalogues as a decorative plant He 
begged medical men to give some attention, 
in conjunction with pharmacists and botan- 
ists, to investigating likely plants, for there 
could be no doubt tliat tho varied and numer- 
ous flora of the British Empire would yield 
medicines of even greater value than those 
imported from foreign countries. Sir Robert 
Armstrong-Jones, who occupied the chair, 
said that there were eighty or one hundred 
medicinal herbs and plants of medicinal 
value; Mr. Shenstone had referred to abont 
forty of them, but the remainder could also 
be grown practically within our empire. 
There were many reasons for the decay in 
tho use of the medicinal herbs, but tho chief 
was the insinuating tablet If herb-growing 
were taken in hand, it should be done at once, 
for belladonna only paid in the second year 
and aconite in the third. He understood th^t 
tho shortage of digitalis bad now been just 
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oveiroome. Sir Geoige Savage referred to the 
great amount of interest he found in the old 
herbala in his possession, although some of 
them were difficult to follow. He had spent 
four years in a very wide country practise in 
Cumberland, and he recalled his indebted- 
ness to a man who made a great many of the 
simpler remedies from dandelions and other 
plants, and saved a groat deal of trouble. 
British bed-straw was a useful herb; in the 
British Medical Journal of forty years ego 
he found a note on its efficacy in certain 
oases. He concluded by quoting a remark of 
Bousseau to the ef ect that the field of botany 
had not been studied by scientists, but had 
been exploited by medical men who wished 
the public to have faith in their simples. 


SPECIAL ARTICLES 

THE CHEUICAL BASIS OP RBOBNERATION 
AND OEOTROPISM 

1. It is a well-known fact that in many 
plants after the removal of the apex some res- 
toration of the old form is accomplished by 
the growth of a hitherto dormant bud near the 
wound. This process has been called regener- 
ation. It is also well known that in certain 
fir trees the old form is restored in such a case 
in an apparently different way, namely by one 
or mpre of the horizontal branches next to the 
apex beginning to grow vertically upwards 
(negative geotropism). One may wonder how 
it can happen that the same result, namely the 
restoration of the old form, is accomplished 
in the organic world in such different ways; 
and it is quite natural that occxurences of this 
kind should suggest to one not a mechanist 
the conception of mystic forces acting inside 
or outside the living organism towards a 
definite purpose, in this case the restoration of 
the lost Bi>ex. The writer pointed out not 
long ago that both phenomena, the restoration 
of form of a mutilated organism by geotropio 
bending as wdl as by the growing out of 
hitherto dormant buds may be caused by one 
and the same agency; namely the collection 
of certain chemical substances near the 
wound.* New experiments which the writer 

iLoeb, J., Boixkoi, 1910, XLIV,, £10; (7a- 


has since made seem to prove this idea to be 
correct 

£. In a previous paper the writer had diown 
that when an isolated piece of stem of Bryo- 
phyUum cdycinum, from 10 to 16 cm. long, 
with one leaf attached to its apical end, is 
put in a horizontal position the stem will grad- 
ually bend and assume the shape of a IT, with 
the concave side upwards and that this bending 
is due to the active growth of a certain layer 
of cells in the cortex on the lower side of the 
stem. When the same experiment is made with 
stems without a leaf attached some geotropio 
bonding of the stem still occurs, but at a much 
slower rata From this observation the writer 
drew the conclusion that the leaf furnishes 
material to the stem which causes the growth 
of the cortex of the lower side of the stem, re- 
sulting in the subsquent geotropic bending of 
the stem * The leaf forces this material into 
that part of the stem which is situated more 
basally than the leaf ; since the part of the stem 
situated in front of a leaf docs as a rule not 
show any geotropio bonding. The fact that 
the growth leading to the geotropio curvature 
takes place in the colls of the lower side of a 
horizontally placed stem indicates that the 
material causing the growth collects on the 
lower side of the stem, which appears quite 
natural, since this material is a liquid, i>os- 
sihly containing some solid particles in sus- 
pension. A slight leakage of sap from the 
conducting vessels might be sufficient to ac- 
count for such an accumulation of material 
on the under side of a horizontally placed 
stem, 

3 Since the publication of these observa- 
tions on geotropism in Bryophyllum the writer 
has been able to show that the mass of shoots 
which an isolated leaf can produce from its 
notches is a function of the mass of the leaf 
and that sister leaves of equal sizo when iso- 
lated from the stem produce equal masses of 
shoots under equal conditions and in equal 
time, even if the number of shoots produced 
differs considerably in the two loaves. When 

setU, 1917, LZm., 26; *'The Organism u a 
Whole,'’ New York, 1916, p. 163. 

sXoo. €ii. 
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the mass of one set of ieoUted leaTM it reduced 
hj cutting out pieoet from their center while 
their isolated sister leaves remain intact the 
mass of shoots produced by the two sets of 
sister leaves varies approximatdy in propor- 
tion with the mass of the leaves.” 

If it is true that the geotropic bending of a 
horisontally placed stem depends upon the 
mass of material famished to the stem by the 
leaf we should expect that a reduction of the 
mmuk of the leaf would correspondingly retard 
the rate of geotropic bending in the stem. The 
writer has recently carried out such experi- 
ments and they corroborate this expectation. 
If two seta of stems of equal length are sus- 
pended in an aquarium, each with one leaf 
attached to its apical end, and if the sice of 
the leaf is reduced in one set by cutting away 
pieces of the leaf, the geotropic bending takes 
place the more slowly the smaller the mass of 
the leaf. It is difficult to ooncdve of a more 
striking experiment When the mass of the 
leaf is reduced to cero, the bending is ex- 
tremely alow. 

4. These experiments suggest that the 
growth of the cells of a horicontally placed 
stem which gives rise to the geotropic bending 
is aocderated by substances furnished to the 
stem by an apical leaf; and that these sub- 
stanoee might be the some as those which serve 
for the formation of roots and dioots in the 
isolated leaf. If this were true, a leaf attached 
to a piece of stem should form a smaller mass 
of shoots and roots than its sister leaf entirdy 
detached from the stem, since in the former 
part of the material available fmr shoot forma- 
tion should go into the steim 

It has been known for some time that a 
pieoe of stem inhibits the shoot formation in 
a leaf of BryophyUum cdlycinum, but this in- 
hibition was attributed by former writers to 
an influence of roots formed on such a piece 
of stem. By suitable experiments it can be 
shown, however, that the inhibition takes place 
also when no roots are formed on the stem. 

It aeemed to the writer that the inhibiting 
influence of the stem on the dioot production 

■ Loeb, J., Somroi, 1917, XLV., 436; Bot 
Mette, lpl7 (in print). 


in the leaf was due^ aa stated, to the abaorp- 
tion of material from the leaf by the atan 
which would have served for the growth of 
roots and shoots in the leaf if the latter had 
been detached from the stem; and that the 
material flowing from the lea f into the s tfn 
was causing the growth of the oella in the lower 
side of a horiaontally placed stem, thereby giv- 
ing rise to the geotropic bending of the stem 
(and incidentally also to the callus formation 
at the base of the stem). If this were true 
there should exist a simple quantitative rda- 
tion between the inhibiting power of the stem 
upon shoot formation in a leaf and the in- 
crease in the mass of the stem; namely, the 
two quantities should be approzimatdy eqnaL 
The writer has carried out such experiments 
in large numbers and found that this rdation 
holds true, namely that a pieoe of stem at- 
tached to a leaf increases its weight by ap- 
proximately the same amount by which the 
shoot production in the leaf is diminished. 
For these experiments the following method 
was adopted. 

5. A piece from the stem of BryophyUum, 
containing one node with its two leaves, is out 
out from a plant and the stem split longitudi- 
nally in the middle between the two leaves, 
leaving one half of the stem attached to each 
leaf. The half stem is removed from one leaf 
and weighed directly. The leaf whose half 
stem is cut off and the leaf with a half stem 
still attached to it serve for the experiment 
After several weeks the amount of shoots in 
both leaves is determined by weight and it is 
found that the leaf without stem had produced 
a larger mass of shoots than the leaf with a 
piece of stem attached. The latter is thesi re- 
moved from the leaf and weighed. It is in- 
variably found that it has increased in weight 
and that this increase approximately equals 
the diminution in the mass of dioots in the 
leaf under the inflnence of the stem. The fol- 
lowing may serve as an exompla 

Three sets of experiments were made simul- 
taneously on 6, 7 and 7 pairs of sister leaves 
prepared in the way deeoribed above; one leal 
was without stem and the other with one hall 
of the split stem. The three experiments dif- 
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farad in rafftid to the length of the etem, which 
wu in the three experiments 8 (A)f 1 (B) and 
OB om. (0), respeotiTcly. The letTes dipped 
with their apioes in water. The resnhs are 
given in Table L In this table we call the dif- 
ference in the mass of shoots produced in the 


It is almost impossible to qdit the living 
stem so perfectly that the two pieces are abao* 
lutely equal and in this way an error creeps in 
which can only be eliminated by a large num- 
ber of experiments. In 19 different sets of ex- 
periments the leaves wUhout stems produced 


tAXM 1 

DuasTiON oar unauiiNT 23 datc 



BbooW rrodoMd by tmwm 

Sbood rradnesd by Stem 


XaUbitlas Aettoa 
ol Stem 


1 

MoBbw 

; Wtlsht. Om 

Number 

Weight. Om. 

Welshtof 
Sterna Qm 

laanuolB Wenat 

*waStal^boott* 
Prodooed by StSBB) 

EtpmmtntAn Lsnsth of 
stem 8 om. 0 pun of 
sister Isaves from the 
mms plant 

Leaves withoot stsmi 

Leaves with stems. 

17 

6 

1 

1.896 

0.266 

6 

0454 

0.888 

1.180 

1.342 

ExpenrnstU B, Length of 
stem 1 cm. 7 purs of 
•liter leavei from the; 
isme plant 

Leaves without stems. 

Leaves with stems. 

19 

18 

1 606 

0.828 

4 

0.885 

0.400 

0.783 

0.7S 

EscpmmmU 0. Length of 
stem 0.5 cm. 7 pairs of 
•ister leaves from the 
same plant. 

Leaves without stems 

Leaves with stessa 

15 

1 

1006 

a464 

4 

0.105 

0.289 

■ 


leaves without and with stems the inhibiting 
action of the stem. This quantity should 
equal approximately the sum of the mass of 
shoots produced in the axil of the leaf at- 
tached to the stem plus the increase in weight 
of the Stan attached to the leaf during the 
duration of the experiment. The ratio of the 
two values should therefore approximately 
equal 1 (Table L). 

The experiments show that within the limit 
of error the mau of the stem increased in such 
a fray as to approximately equal the inhibiting 
effect of the stem on shoot production in the 
notches of the leaf. The mass of roots pro- 
duced in the leaves is neglected since it is 
small compared with the mass of stems. 


87.898 grams of shoots and the leaves with 
stems 9 797 grams. The inhibiting action of 
the stems, i. e,, the difference in tbooi produc- 
tion between the leaves without stenu and 
their aister leaves with stems was therefore 
18.101 grams. According to our theory the 
weight of the stems which were left attached 
to the leaves should have increased by the 
same amount The actual increase in the 
weight of the half stems attached to the one set 
of leaves was in the same time 16.895 grams. 
This includes the increase due to Aoot pro- 
duction in the axil of the leaf, which was 
slight, amounting in all to less than 1.5 grams. 
The two values, 18.101 and 16.095 differ by 
8.5 per cent 
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It seeniB, therefore^ probable that the inhibit- 
ing effect of the stem upon the mass of shoots 
produced in the leaves is due to the absorption 
of a corresponding quantity of material from 
the leaves by the stem. 

6. Summary and Conclusions, — (1) The 
writer had shown in a former note that the 
mass of shoots produced in isolated sister 
leaves of Bryophyllum calycinum is in direct 
proportion to tho masses of the loaves and that 
this remains true if the mass of one leaf is re- 
duced by cutting out pieces from the center of 
the leaf, while the sister leaf remains intact 
In this paper it is shown that the rate of geo- 
tropic bending of horisontally placed stems of 
Bryophyllum calyeiumj if one apical leaf is at- 
tached to the stem, occurs at a rate increasing 
with the mass of tho leaf. When the mass of 
the leaf is diminished by cutting away pieces 
the rate of geotropic bending is diminished 
also. 

(2) It had been known for a long time that 
when a piece of stem is attached to a leaf of 
Bryophyllum cedyeinum the shoot production 
in the latter is diminished or completely inhib- 
ited. It is shown in this paper that the mass 
of a piece of stem attached to a leaf increases 
by approximately the same amount by which 
the shoot production in tho leaf is diminished 
through the influence of the stem. The infer- 
ence is drawn that the inhibiting effect of the 
stem upon shoot production in the leaf is due 
to the fact that the same material which would 
have been available for shoot production in the 
leaf, had the latter been detached from the 
stem, is now absorbed by the stem. 

(3) This material gives rise in the stem to 
callus formation and to that growth of cer- 
tain cells of the cortex which causes the geo- 
tropic bending; and if the buds of the stem 
are not removed it causes also shoot produc- 
tion on the stem. Tho comparatively large 
masses involved indicate that this material 
mujBt consist chiefly of the common material 
required for growth, t. s., water, sugars, amino 
acids, salts; but tho aocossory substances and 
the hypothetical Bpecific organ-forming sub- 
stances of Sachs may be included in this mass; 


and this is suggested by the fact that on the 
lower side of a horizontally placed stem, roots 
grow out, while shoots grow out from the 
upper side. There must, therefore^ be asso- 
ciated with the material which causes geo- 
tropic bending also something which favors 
tho growth of roots and this may be one of 
the hypothetical substances of Sacha. 

(4) These facts give a simple explanation 
of the “ resouroefnlness ” of the organism re- 
ferred to in the beginning of this paper, 
namely that plants may restore their lost apex 
either by the growth of the hitherto dormant 
buds near the wound or by a geotropio bend- 
ing of former horizontal branches next to the 
wound (fir trees). Our experiments suggest 
that the cause is the same in both oases, 
namely, a mass action of the nutritive, and 
possibly also of some specific substances, upon 
the cells of dormant buds or upon the cells of 
the lower side of horizontal branches which 
leads to a rapid synthesis and growth in these 
cells. Without the removal of the old apex 
this growth would not have taken place, for 
the simple reason that the nutritive material 
would have had no chance to collect near the 
wound in masses sufBcient for the growth, 

(5) The phenomena of geotropism thus tom 
out to be phenomena of mass action, probably 
of the common nutritive material circulating 
in the sap and they are apparently of the same 
nature as the growth of dormant buds, which 
is also due to a mass action of the same sub- 
stances. Gravity need play only a passive 
role, allowing masses of liquids to seek their 
level.” In the literature of geotropism this 
phenomenon is treated as a case of ** stimula- 
tion,” but this treatment misses the essential 
point, namely, the chemical mass action in- 
volved, and it substitutes a fictitious factor, 
the ^'stimulus” of gravitation, whidi in all 
probability does not exist The case is similar 
to that of heliotropism when the orientation of 
animals to light is treated as a ** reaction to a 
stimulus” instead of as an instance of the 
photochemical law of Bunsen and Rosooe. 

Jacqubs Loxb 

The BooKxrxLLKB iMermm roa 
Medical Biseaboh 



August 8| 1S17] 


SCIENCE 


119 


THE AMERICAN CHEMIGAL SOCIETY 
11 

OBGINIO DITIBIOH 
J. B. Bailey, Chairmafi 
H L. Fuher, 8eoreia/ry 

Some ocDidaXion reactioriM: H. D. Oibbb and 0. 
CONOvn. The investigation of the cause of colora- 
tion of some compounds begun some years ago by 
the writers while in the tropics was described. 
Since all of the reactions which were encountered 
were catalysed by light, the studies were greatly 
facilitated by the intense sunlight of the tropics. 
These investigations are now being extended to 
other catalytic reactions which promise some com- 
mercial importance. 

The action of alvminum chloride upon aromatio 
hydrooarhone : Gustav Eoloit and Bobsbt J. 
Moobx. Benzene, toluene, xylene, cumene and cy* 
mene were distilled over a period of twenty four 
hours with ten per cent, by weight, of aluminum 
chloride in order to determine the i>ercentage 
yields of reaction products. The results in terms 
of percentages, wore as follows: 
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1 1 
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xneae 
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Benzene. . . . 

93.4 
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08 
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Naphthene. 

, 
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06 

00 
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68 
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The naphthene formed during the above reactions 
proved to be hexahydrotoluene. Traces of phenol 
were noticed in all the reactions, the toluene, In 
partlcnlar, yielding one per cent 

A study of the nitrogen distribution in different 
soil types: 0. A. Mqebow. The study was made 
on two peats, one muck, seven mineral surface 
soils and one subsoil, all from Minnesota, The 
method of Van Slyke's protein analysis was used 
throughout the investigation because the nitrogen 
could be separated into a larger number of frac- 
tions than by the employment of earlier methods. 
The most tignifioant fact brought out by this 
study is that the organic nitrogen distribution in 
different soil types u very uniform. This is to be 
expected, since the nitrogen distribution in soils is 
an average distribution of all the plant and ani- 
mal nitrogenous products that find their way to the 
soiL 


3^011; derivatives of arsanilic acid : Ouvxa EiJne. 
A new series of acyl derivatives of arsanilic add 
has been prepared; viz., the halogen-benzenesul- 
fonyl derivatives, and their physiological action 
has been studied. Tho introduction of halogens 
increases the toxicity of these arsenic compounds. 

Tetraphcnylmethane : OLivxa Kauic. The ac- 
tion of phenylmagnesium bromide upon various 
ethers of triphenyl carbinol has bocn studied. 
This reaction was found very convenient for the 
preparation of totraphenylmethane, the yield in 
the case of the phenyl ether being 20 per cent. 

Oxidation products of alJcaline copper sulphate 
on lactose: W. Lxs Lkwib. The products are 
mainly galactasido acids whose hydrolysis yidds 
galactose and acids containing from one to six 
oarbon atoms One hundred grams of anhydrous 
lactoso gave 0.66 gms. of carbon dioxide, 3.06 
grams of formic add and 07 grams of nonvolatile 
syrupy acids. The hydrolysis of these later gave 
29.30 gms, of galactoso, 62.00 gms. syrupy acids 
and 0.486 gms. of oxalic add. The analyslB of 
these syrupy adds has so far yielded 14.26 gms. of 
mannonic lactone, 4 gms. of glycollic acid and the 
residue gives evidence of trioxy butyric add and 
d-1 glycerinic. The origin of these adds is found in 
the explanation of Nef. Intermediate galactasido 
hexoee dienols are formed whose dissociation and 
oxidation logically account for the products. The 
presence of such large amounts of mannonic lactone, 
obtained also from maltose, must originate in a 
benzillie add rearrangement of galactasido-glueo- 
Bone, and sharply differentiates the oxidation of 
the simple hezoses from the redudng disaooharoses. 
The glucosido adds clearly explain the lesser re- 
ducing power of the latter. 

The oxidation of ethyl alcohol by means of alica- 
line potassium permanganate: Wic. Llotd Evans 
and JxBBK E. Day, In neutral aqueous solutions 
of potasfdum permanganate at 25**, 60** and 76**, 
ethyl alcohol Is oxidized exdusively to acetic add ; 
in alkaline solutions of the same reagent, acetic, 
oxalic and carbonic acids are the reaction prod- 
ucts. A continuous increase in the concentration 
of the potassium hydroxide produces a correspond- 
ing increase in the yidd of oxalic and carbonic 
adds, and a diminution in the yield of acetic acid. 
An increaso in the temperature of the reaction 
tends to increase the yield of oxalic and carbonic 
adds and a diminution in the yield of acetic add. 

The oxidation of acetaldehyde by means of alka- 
line potassium permangancAe : Wu. Lloyd Evans 
and Houkb B. Adkinb. The same general results 
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w«re obtained In the oxldatloa of aeetalddiyde in 
potaidain pennanganata •olntione aa an 
doKribed for ethyl aleohol in the prevtona ab« 
•traet. 

DmaiON or watb, anwAon and BANiTATioir 
£. H. S, Bailey» Ckairmam 
H. P, CoTBon, Secretary 

Seaeondl Sietribution of aoU oad feeal straiine of 
the eoion-aeroifenee group in merfaoe ipatert; 
Mybtli OaxKNniiJ) and W. N. Skoubttf. A aor- 
vey waa made of five aurfaoe water aopidiflai 
equipped with rapid sand Altera, with the object of 
detemining the variation of the organiami of the 
oolon-aerogenea group during wet and dry weather^ 
and their reaponae to treatment. During rainy 
weather, the aoU atraina of the eolon-aerogenea 
group predominated in raw water. During ea- 
trmely dry weather, feeal atraina of the eolon- 
aerogenea group predominated in raw water, par- 
ticularly if there waa much aewoge pollution. 
There aeemed to be no dilFerenee between aoil and 
fecal atraina iaolated from raw water in their re- 
alatenee to treatment. 

Legal etatui and vtoric of the water and eewage 
lahoradorg of the etate board of health: 0. 0. 
Yodho. The laboratory waa for many yeara de- 
pendent for aupport upon direct appropriation to 
the univeraity by the legialatnre and there never 
were adequate funda with whldi to do the work 
demanded. The 1015 legislature paaaed a law re- 
quiring annual analyses and inapeetiona of water 
auppliea and provi^ng for rules and regulations 
to be drawn up by the State Board of Health and 
feea to cover the cost of the work. There has been 
practically no objection to the law, which haa been 
in operation aince July 1, 1015. Six thousand 
samples were examined last year and abundant data 
have been collected on the operation of the puriAea- 
tion plants of the ground-water auppliea. 

The problem of water eupply of a greed rail- 
road egetem: Obtom T. Biaa. Bailroada have to 
deal with all aorta of water conditiona, dependent 
upon the location of their lines. As the road de- 
vabpa old aourees of water supply become inade- 
quate or are found harmful. Water soTTcya be- 
come neeeaaai^ in order to aecnre the best pos- 
sible supplies. The relatively amall number of suit- 
able waters for boiler use make it necessary to 
treat the greater number of waters in order to 
render poor water suppliea suitable for boiler use. 
The extent of water treatment as practised by the 
A. T. A 8. Y. By, lyiteni. The means employed 


to fumiah pure drinking water to the travdhag 
public and the employes of the railroad tystom. 

Well waters of Chicago: Bdwaid Bahoit. An 
Inveetigation was made of the sooree, quality and 
method of obtaining the thirty miHiwi galloitts of 
well water need each day in Chicago and the effect 
of removing this quantity of water. Water ean be 
obtained from wclla in the Ohleago area in snffl- 
cient quantitiee for many manufacturing purposes. 
Amounts of wator up to 20 galloins per minute ean 
be obtained from wells less than 500 feet deep. 
For larger amounts, wells should be sunk to a 
depth of 1,000 feet. Salt water is readied at 
about 1,700 feet. Water from leee than 500 feet 
can be need satisfactorily in boilers, but the water 
from the deeper wella ean not be used without 
softening. For cooling purposes water from 350 
feet having a temperature of 62* Fahrenheit and 
from 1,600 to 1,700 feet having a temperature of 
67* Fahrenheit is avaUsbie. Hydrogen snlAde is 
found only in water from the Hiagara limestone. 
Water free from hydrogen snlAde ean be obtained 
by casing off the Niagara limestone, extending 
the easing through the Haquoketa shale. 

The vertieal distribution of dieedlved omggen 
and the preeipitation by ealt water in certain tidal 
areas: J. W. Sals and W. W. SziNNxa. It was 
shown that the lower layers of certain tidal waters 
under investigation contain lass dissolved oxygen 
than the upper layers. Evidence is presented to 
show that this phenomenon is caused by the 
stratiAcation of the water due to the spedAe grav- 
ity of the under-run of sea water which cuts off 
vertical circulation, and to the subsequent de- 
pletion of the oxygen in the lower layers by nat- 
ural agencies. The depletion of oxygen is found 
to be greatest In September. The precipitation 
and sedimentation of matter in tidal areas by eon 
water is presented In graphic form. Those data 
are considered to be of particular interest from 
the viewpoint of Ash and shell Ash life. 

DIVISION or PBABHAOSUnOAD OHBUI0TBT 
li. F. KeUer, ChaCnaaa 
Oeoige D. Beal, Secretary 

The volatile oil of Monarda ftstuXosa: Eun- 
SON B. Mtllsb. In addition to the compoands 
previously IdentiAed in this oil the presence of 
d^pinene (nitrol ben^lamine, m.p. 128*-121*) 
has been proved and probably butyric and vOUrie 
aldehydes (p-nitrophenyl hydrasones). 

The volatile oil of yepta eataria: EKBsoar B. 
MHiiJEB. Two samples of this oil had the density 
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npovted by Sf-hiimnul A Oorapuy, sanity 1*04. 
It ifl vary different from moot voUtU# oilf in that 
it diaaolToa to the extent of M)-9a per cent, in 6 
per eent aodinm onrbonnte aolution. 

Ths aeUcn of pkenoU on tie conta/tners: Haetib 
7. ZOLUBk. Thia InToetlgatiim had ita origin in 
the analyiia of a preeipltate oeenrring in the pre- 
aeiTative wed in eonneetion with the hog-eholera 
aenun prepared in the Seram Plant of the Kawaa 
State AgrlflaKuTal GoUege. Thla preaervatiee eon- 
■iated of 0 per eent. 0. P. phenol; 10 per cent C. 
P. glycerol, and 80 per cent, diatilled water by 
Tolnme. 

Some canititnenU of the American grope-fruU 
(Citnie decumofto) : Haefu F. Zollxb. The ob* 
Jeet of the inveetigation was to determine the 
major oonstitnents of the American-grown grape- 
fruit, and the poeslbilltiei of recoToring valoable 
by-products from its calls. Citric acid to 70 per 
cent of the amount found in lemcms— «n oil, 
■Jmilar to orange-oil, In amounts larger than in 
lemons, and pectin In large quantitlee-^ean be ex- 
tracted from the culls in one process, as described. 
Olucoalde can also be secured in the same process 
with slightly increased expense. 

A laboratory method for the preparation of ben- 
fogttiaone from anUine: C. E Boord and E. H. 
Loss. A detailed desoiiption of a method for the 
oxidation of aniline to quinone by manganese di- 
oxide and sulfuric acid. A cheaper and more con- 
Tenient method for the preparation of quinone. 

The preparation of a-ooefyl arylhydrasfnee; C. 
E. Boobd and C. E. Benukann. The preparation 
and properties of a-acetyl-p-tolylbydraaine, a-acetyl- 
o-tolylhydraaine and a-aeetyl-a-(l naphthyl) 
draxine were described in detaiL 

A study of the constitution of hydrasino-q^ 
nones: Eowaxd Schmidt and G. E, Boobd. The 
condensation products of a-benxoyl phenylhydra- 
■Ine with tricblorquinone, 2, 6-dich1orqainone and 
2, 0-dichlorqainone and their derivatlTcs are de« 
scribed in detail and their constitution is disousied. 
The evidence gained from four lines of attach 
seems to indicate that these substances are deriva- 
tives of orthobenzoquinone phenylhydraxone. 

A further study of chhro ethers: Fbixhd E. 
Qlabk and E. Maox. Oontinuing the work of 
Olark, Gox and Kaek (/. A. C, S., April, 1217) the 
action of ehloro-dimethyl ether on salts of aromatic 
acids has been undertaken. Methyxymethyl ben- 
soate is a coloriess liquid, boiling at 140* under 
06 mm., decomposes when distilled under ordinary 
pressure. Molecular weight determinations and 


deeomposltiai reactions indicate its fotmula to be 
O6H|OOOOH,*0'OEC§. 

At ~ 30 it becomes viscow and at » 80 very vis- 
coua Its density has been determined at 0, 18 
and 20, No actions with sulphonates. Physical 
constants have been obtained on ethyl methyl ehloro 
ether and chloromethylbeniyl ether is being 
studied. 

The erisseross addition on eonjupaie systems: 
J, B. Bailxt, N. H. Mooax and A. T. MoPHiaaoN. 
This paper represents a continuation of the work 
of Bailey and Moore published in Jour, Am. Chem* 
Soc., 39, 279, 1917, under the title, '*Tbe use of 
cyanic acid in glacial acetic acid, 11., The addition 
of cyanic acid on bensalarine. ’ ' The new work in- 
cludes an investigation of the action of self oeyanic 
add and phenyl isocyanate on bensalarine, and 
besides the investigation has been extended to other 
asines. The authors interpret these reactions, as 
exemplified by the action of cyanic acid on bensa- 
larine, as fdllowB: 


coXco 

i i 4 i 

CiH|CH-N - N-CHCfHi. 


and suggest for this new type of reaction for a 
conjugate system the name, ^'crisscross addition.'' 
In the crisacross addition binuclear, five atom 
rings result Cyanic acid and bensalarine, for ex- 
ample, yield, 


C.H. — CH 

/\ 
NH N- 

I I 


■CO 


CO— N NH 

\/ 

CH — CJi.. 


DIVISION or AOBIOULTUBAL AND FOOD CHXMIBTBT 
T, J. Bryan, Chairman 
Glen. F. Mason, Secretary 
A study of the Beiehert-Meissl proceu vilh a 
view to its modiftcation: A. Hates and W. F. 
CoovBi. Difflculty is usually experienced in ob- 
taining closely agreeing results in determining the 
Beiehert-Meissl number of butter fat by the pres- 
ent method. The authors have studied the factors 
which cause the variations such as method of 
saponification, amount of sulphuric add used in 
excess, rate and temperature of distillation, shape 
and rise of flask, temperature of condenser water 
and rise and amount of pumice. The study has 
shown the influence of certain factors and that 
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dOMly agreeing reenlts can be obtained bj naing 
the proper method. 

A method for estimating starch: W. B. Long. 
A method is proposed for the estimation of small 
quantities of starch in food products, and Is based 
upon the precipitation of starch as the iodide, 
l^e method yields results of a fair degree of ac- 
curacy vith weak starch solutions, and baa been 
found apphcable to the determination of small 
quantities of starch in jellies and jams. 

The we of alfalfa flour in human nutrition: 
ELiZAurrH G. BmAOux. Alfalfa flour is the finely 
powdered loaves of the dried plant. It contains 
practically no starch and is not a flour within the 
meaning of the term as appliod to cereal flours. 
It can, however, be blended with cereal flours. In 
its unpurifled state it is rank in flavor and imparts 
to the mixture an undesirable dark green color. A 
method is described by which the color is removed 
and the flavor materially modifled. The propor- 
tions in which the punfled product can be added 
to other flours are given. The blending of alfalfa 
and wheat flours increases considerably the nitro- 
gen and the mineral contents of the preparations 
in which it is used. Samples were ^own of breads 
in which the blended flour was used. 

The effect of prolonged production of alfalfa on 
the nUrogen content of the soil: C. 0. Swanson. 
Xansas has a number of fields in which alfalfa has 
been growing continuously for twenty to thirty 
or more years. While most of the fields are found 
in the middle and western part of the state, a few 
old fields are also found in the eastern part 
Near most of these fields is found soil of the same 
typo which has been continuously cropped to grain, 
usually wheat and com, for thirty to forty years 
or more, and soil in native sod, used either u pas- 
ture or hay land. By sampling such fields close to- 
gether and analyzing the soil, data are obtained 
that show the rate at which nitrogen disappears 
from the soil continuously cropped to grains; the 
nitrogen content of the soU which has never been 
broken; and by comparison it is possible to calcu- 
late the amount of increase or decrease in nitrogen 
in the soU on which alfalfa has been growing for 
a long time. 

Variatione in the ether extract of silage; L D. 
Haioh. The analysis of a sample of corn mlage 
some months after the first analysis shows that 
the eoanposition of the dry matter has changed. 
There has been a loss in the amount of ether sol- 
uble material and crude fiber, espeeially the 
former constituent. Also the percentage of mois- 
ture an^ ether extract of silage at any one time 


will vary according to the method of drying. The 
acidity of silage seems to be largely the cause of 
change of composition on etanding and the vary- 
ing results on drying. The conclusions are that 
the com silage should be analyzed promptly to ob- 
tain the composition of the silage as used. Also 
variations due to drying may be avoided by the use 
of the vacuum method throughout 

The occurrence and action of molds in soUs: P. 
£. Brown and W. V. Halverscn. Attention is 
directed to the importance from the fertility 
standpoint of the occurrence and action of molds 
in soils. These organisms have been found to occur 
in practically all soils, not only in a spore itat^ but 
also in an active form. In general, the numbers 
present have amounted to about one tenth of the 
total number of bacteria present. Their action is 
varied, but they have been definitely diown to 
bring about the destruction of cellulose and the 
breaking down of protein, producing in the latter 
process much ammonia. Inorganic eompoonds In 
the soil are also affected by mold growth and 
available phosphorus and sulfur are both produced 
in oonsiderable amounts by these organisms. 

Sulfoflcation in fnanuret and its influence on the 
production of auaUahle phosphorus from /foots: 
P. £. Brown and H. W. Warnir. Mixtures of 
flowers of snlfar with compost, horse manure, or 
cow manure allowed to ferment for varying lengths 
of time showed a rapid oxidation of the sulfur 
with the production of sulfune acid. These 
manures evidently possess a vigorous sulfo^dng 
flora. Bock phosphate when composted with horse 
manure and cow manure is reduced in avulability^ 
evidently due to an increased development of 
phosphorus-assimilating organisms. The reveree is 
true when the floats are mixed with compost. 
When sulfur and floats together are composted 
with the various manures there is an enormous In- 
crease in the production of available phosphorus, 
which continues up to fifteen weeks. A practical 
method for producing acid phosphate on the farm 
is suggested by composting snlfar, floats and 
manure in the proper proportions. 

Identification of added colors in butter and oZso- 
margarine : H. A. Lubs. The various testa for tho 
detection of added color In butter and oleomarga- 
rine are disouMed and their limitations are de- 
scribed. Suggestions are made for the improve- 
ment of the vanooB tests. A method Is described 
for the isolation of o-toluene-azo-/)-naphthylainine 
and beniene aso-^-naphthylamine from batter and 
oleomargarine and a method for their identifleatlon 
IS given. 
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THE VERTEBRATE ZOOLOGIST AND 
NATIONAL EFFICIENCY 

Thk American government having been 
forced into the war, it is the privilege of 
American scientific institutions and of the 
army of American scientific men to adapt 
themselves at once to the new conditions, 
and to hold themselves in readiness to serve 
wherever their contribution is most needed. 

At no time in the world's history has the 
necessity of thoroughgoing scientific prep- 
aration been emphasized as it is at present. 
For some time it has been dear that the 
war is a war of physics and chemistry. 
The pressing agricultural and medical 
problems of to-day make it sharply appar- 
ent that the war is no less a war of biology. 
Other things being equal, those national 
groups win which are best prepared sden- 
tifically. 

A moment’s consideration of certain 
problems, chiefly agricultural, which the 
war has thrown into strong relief serves to 
demonstrate the essentiality of knowledge 
of the complicated relations between man 
and his environment. By furnishing ag- 
gressive and intelligent leadership in this 
province the vertebrate zoologist can make 
a contribution of supreme and immediate 
importance to the national efl9eiency. 

We may now proceed to discuss five prop- 
ositions which stand out predominantly in 
this connection. 

First, the possibility of the development 
of new resources in food or clothing is in- 
dubitable; there is no great hope for the 
successful elaboration of plans looking to 
this end, however, without intimate knowl- 
edge of the wild stock which it is proposed 
to domesticate or otherwise develop. 
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The Biological Survey has on more than 
one occasion called attention to the vast 
possibilities in wild game mammals as a 
source of food. Of interest in connection 
with the present critical shortage in the 
food supply of the world are the following 
words of Lants* written in 1910 : 

It is believed that with proper eneonregement 
mnoh of tbe otherwise waste land in the United 
States maj be made to jrield profitable returns 
from the production of venison, and that this ez- 
eelleat and nutritious meat, instead of being de- 
nied to 09 per eent. of the population of the coun- 
try, may become a common food product. 

The Honorable Franklin E. Lane, Secre- 
tary of the Interior, as reported by the 
daily press, recently called attention to the 
reindeer as a possible source of increased 
food supply. It has been lately suggested 
by J. B. Harkin, commissioner of parks for 
the Dominion of Canada,* that the barren- 
ground caribou, 20,000,000 strong, consti- 
tute a valuable potential meat supply. 
Some years ago Mr. Charles Gkiodnight, of 
(loodnight, Texas, conducted some most 
promising breeding experiments with the 
buffalo, crossing the animals principally 
with Polled Angus cattle, and securing fer- 
tile hybrids which ate less, put on more 
flesh with the same amount of food, cut 
more meat, and were subject to fewer dis- 
eases than the steer. Similar experiments 
have been carried forward by C. J. Jones, 
of Topeka, Kansas, and Mossom Boyd, of 
Bobcaygeon, Ontario, Canada, and are now 
being prosecuted by the Canadian Depart- 
ment of Agriculture. It is hoped that there 
may be produced an improved range ani- 
mal, having 100 pounds more meat than 
the steer, and in addition possessing the 
valuable robe and rustling ability of the 
buffalo. The American Breeder’s Associa- 
tion has gone on record as appreciative of 

1 BioL Burr. BnIL 36, p. 60. 

iBiiU. Amer. Omw Prof. Aun., ICay 1, 1017, 

p. 8. 


the possibilities of increasing our national 
food supply through fuller utilisation by 
domestication of wild birds and mammals. 
A recent writer in Soisnce (Needham, 
April 20, 1917) wisely argues that the 
possibilities of undeveloped economic 
values in the wild species constitute an im- 
portant argument for their preservation. 

Second, since life is an active process, 
and new adaptations and adjustments are 
continually appearing in the complex of 
living things about us, man must be alert 
and on guard against new parasites and 
disease germs of one sort or another, which 
may be borne and distributed by animal 
hosts, either to valuable live stock or to 
man himself. 

While the role of flies and mosquitoes as 
bearers of disease is well understood, that 
of certain mammals is not fully appreci- 
ated. In the Old World the rat is chiefly 
responsible for the spread of bubonic 
plague through its acting as host to the 
flea, which is the direct agent of transmis- 
sion of the disease to the human being. 
The introduction of plague into the United 
States has been threatened at least once, in 
Seattle in 1916, and has actually occurred 
twice, in San Francisco in 1907-08 and. in 
New Orleans in 1914. The most serious of 
these introductions took place in San Fran- 
cisco and vicinity, where a part of the 
ground squirrel {Citellus ieecheyi) popu- 
lation became infected from the rats, and 
threatened to disseminate the plague widely 
through the state. Attention has already 
been called to the fact that probably all 
kinds of rat fleas transmit plague.* The 
susceptibility to the disease of the fleas of 
ground squirrels suggests the possibility 
that the fleas of other rodents also may be 
potential transmitters of plague. 

In addition to their plague-bearing pro- 
clivities, rats disseminate trichinosis among 

* Biol. Bun. BeO. 88, 1906, p. 82. 
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■wine ; and a note in Natwri* anggeata that 
the canaative organiam of epidemic jaun- 
dice, which haa occurred of late on the 
weatem front in Europe, probably haa its 
natural habitat in the rat. Examplea of 
other manunal-bome diaeaaea are found in 
the Bocky Mountain apotted fever, trana- 
mitted through the agency of ticka borne 
by rodenta in Montana and Idaho, and 
rabiea, carried by coyotes and dogs in Ne- 
vada and California. 

Third, the reaourcea of nature are dis- 
tinctly limited in amount, and man should 
know what and where these reaourcea are, 
that accurate determination may be made 
of the amount and kind of use which may 
be permitted as being compatible with a 
regard for the rights of all the people, and 
of future generations. 

In the matter of conservation of her nat- 
ural resources America has been perhaps 
the most backward of all civilized peoples. 
She has permitted undue exploitation of 
all of her resources by selfish commercial- 
ism. In no province is this more apparent 
than in that of the wild life, where it is 
well known that some of the most valuable 
and interesting mammals and birds have 
been exterminated, and others dangerously 
reduced. 

Fourth, the perpetuation of interesting 
and rejuvenating natural objects, includ- 
ing scenery, forests and wild life, demands 
detailed and accurate knowledge of all the 
objects to be preserved. 

Many signs indicate that the people are 
coming to realize, as never before, the 
recreative value of the preservation of na- 
ture. The hearty support given the De- 
partment of the Interior in its epoch-ma- 
king work for the national parks and that 
accorded the Department of Agriculture in 
its comprehensive forest, bird and game 
protective activities are full of meaning in 
this connection. 

iJuiiuy 18, 1017, p. 803. 


Fifth, a more intensive agriculture brings 
‘man into more strenuous competition with 
certain insect and mammalian pests; fat 
the successful maintenance of farming and 
horticulture man must know both his 
friends and enemies in the animal world; 
he must be prepared to perpetuate bene- 
ficial species, and he must be ready to con- 
trol or exterminate those which are detri- 
mental. 

Disturbance of the balance of nature, 
having to do with increased competition be- 
tween man and certain pests, is effected in 
several wairs, of which the following are 
important: Destruction of carnivorous or 
predatory birds and mammals; reduction 
in numbers of game birds and mammals; 
introduction of useful domesticated species 
of plants and animals ; involuntary or mis- 
taken introduction of harmful exotic spe- 
cies of plants and animals; cultivation of 
the soil and the raising of crops ; removal of 
the natural cover of forest and brush. 

Some of these disturbing factors, notably 
the increase in the supply of rodent food 
provided by growing crops, and, all too 
often, the ill-advised destruction of natural 
checks on rodent increase, such as hawks, 
owls, badgers, skunks, weasels and other 
predatory animals, indicate that rodent out- 
breaks may be expected to occur more fre- 
quently in the future than they have in the 
past, and it is well known that plagues of 
rodents have harassed mankind at intervals 
since the dawn of history. 

In Nevada in 1907 and 1908 meadow 
mice of the genua Mierottu overran four 
fifths of the cultivated area in the lower 
Humboldt valley leaving a “dismal scene 
of destruction,” and necessitating the com- 
plete replanting of much alfalfa land.* 
Depredations of cotton rats (Bigmodon) in 
certain sections of the middle west, notably 
southern Kansas and Oklahoma, in the 

• Piper, Yearbook, U. S. Departmeat of Agrl* 
eolturo for 1808, 1800, p. 808. 
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q>ring of 191&-16, wen so severe that in 
some instances no less than three plantings 
of com had to be nuule.* A serions out- 
break occurred during 1916 in the province 
of Foggia in Apulia, Italj,^ where the grain 
crop is reported to have been almost en- 
tirely destroyed by inordinate increase of 
voles of the genus PUymyt; and in the fer- 
tile Shenandoah valley, Virginia, where a 
thriving fruit industry is conducted, mice 
belonging to the same genus have become 
so abundant and so troublesome during the 
spring of 1917 that in some orchards they 
have girdled and killed seventy-five per 
cent, of the trees.^ 

That the steady drain upon our agricul- 
tural products caused by various noxious 
rodents over a large part of the country 
when present in normal numbers is of even 
greater consequence to our agricultural 
welfare than the damage from plagues has 
already been emphasised by Lants.* Some 
idea of the extent of this damage may be 
gained from the following figures, gathered 
recently by the chief of the Biological Sur- 
vey. 

The annual loss to grcdn crops through 
the agency of ground squirrels in North 
Dakota on the basis of present prices is 
estimated by authorities at the State Ex- 
periment Station to aggregate more than 
$ 6 , 000 , 000 . 

A. E. Bowman, director of the State 
Agricultural Extension Service, Wyoming, 
states that 15 per cent of the crops within 
that state are destroyed annually by 
rodents. 

The annual losses from rodents in the 
state of Kansas are placed at $12,000,000. 

The department of biology of the Mon- 
tana Agricultural College estimates that 
the crops in that state suffer annual losses 

• Beportod by Profeiior D. E. Laati, Biological 
SoTvep. 

* Jfatwv, December SB, 1916, p. 838. 

*Biok Sun. BuU. 81, 1907, p. 8. 


through ravages of rodents amounting to 
$15,000,000 to $20,000,000. 

These are isolated reports conceming a 
situation whieh is general; a eonservalive 
estimate places the probable losses to agri- 
culture from noxious native rodents in the 
western and Pacific states alone at more 
than $100,000,000 annually. 

In 1909 fire losses and losses to grains 
and other merchandise due to European 
rats and mice were estimated to aggregate 
$59,917,000 annually.* Assuming that the 
amount of damage done by these rodents is 
approximately the same now as then, it is 
not improbable, at present prices of grain 
and other merchandiBOp tiiat the annual 
losses will aggregate at least $100,000,000. 
Suggestions made by Creel** and Forbush** 
indicate that even this figure may be far too 
low. The former estimates that each rat 
costs one half a cent per day, or $1.82 per 
3reBr, to feed ; and the latter calls attention 
to the fact that on the basis of Creel’s esti- 
mate, assuming that the rat population is 
the same as the human population, the an- 
nual cost to the country is $182,000,000; 
and both these suggestions were made when 
the price of wheat was leas than half what it 
is at present. 

The cogency of these facts is more than 
ever apparent during the present growing 
season. Weather conditions have been un- 
favorable, labor is scarce and the winter 
wheat crop is reported to be the shortest 
in years. All practicable steps should be 
taken, not only to increase acreage, but to 
guard against local or general plagues of 
insects or rodents, and to cut down to the 
minimum the enormous losses which hereto- 
fore have occurred continuously. The sav- 
ing of grain which will be effected throu|^ 

• 0. Hart ICtrrlsm, Kept. Nat Oonaarvatlon Oon- 
miasion, VoL 8, pp. 339-840. 

*• V. 8. Pablie Health Bapoits, 88, 1918, p. 1406. 

11 BnlL No. 1, Eeon. BloL, Maas. Board of igrl* 
eultuio, 1916, p. 86. 



Amun 10| 1017] 


SCIENCE 


127 


ap-to-date and aggreaiive znathoda of rod- 
ent oontrol will fnmiah an inereased food 
supply for America and her Allies which 
will help to goarantee just that margin of 
advantage in the world struggle which will 
be necessary to victory. 

Essential to action regarding any of the 
problems discussed in this paper, whether 
the domestication of and development of 
new resources from wild stocks, the protec- 
tion or propagation of those which are bene- 
ficial, or the control or destruction of detri- 
mental species, is an intimate and accurate 
knowledge of nature. And this knowledge 
can only come, in any comprehensive and 
authoritative way, through the collection of 
series of specimens, with the associated 
study, in field and laboratory, of the dis- 
tribution, systematic relationships, habits, 
economic status and ecology of the animals 
concerned. 

The present-day organisation of Ameri- 
can science delegates this task to the verte- 
brate soologist in college or university, mu- 
seum of natural history, or government lab- 
oratory. 

It should ever be the obligation of the 
scientific man to labor for the public good. 
With a world to help feed, and a war to 
help win, it now becomes peculiarly the 
duty and privilege of the American scien- 
tific man to make increased practical appli- 
cation of technical information, in short, 
to furnish a large measure of cooperation 
and leadership in the struggle to make 
democracy efScient and so to secure the 
benefits of government by the people for 
the nations of to-day and the generations 
of the future. Waltbb P. Tatlob 

BioLoeiaAL Subtbt 


THE STATUS OP THE GRADUATE 
DEGREE IN MBDIClNBi 
Thb Univenitr of Minnesota is offering 
graduate work in the various Adds of medi- 
tPrsemted before the ICiniMMta Aeadem/ of 
UedleiBe, St Paul, MIimaMta, Oetober 11, 1916. 


cine and surgery in three-year courses open to 
students who already possess the baohdoris 
degree, or its equivalent, the doctor’s degree 
in medicine from a Olaas A ” medical school, 
and who have had at least one year’s intern- 
ship in a general hospital or a year’s service 
in an approved laboratory of the medical sci- 
ences. On the satisfactory oompletion of such 
a three-year course, the student is digible for 
the degree of Doctor of Science in internal 
medicine, in surgery, in pathology, or in what- 
soever other branch of medicine he may have 
chosen his major subject. 

The status of this new degree of Doctor of 
Science in a medical specialty has not yet 
been determined; hence the following analysia 
and discussion. Since the conditions laid 
down regarding admission, residence, language 
requirements, thesis and examinations are 
those which have long been applied by gradu- 
ate schools of universities in the approval of 
candidates for the degrees of Doctor of Philos- 
ophy or Doctor of Science, it has been assumed 
by some that the new degree in medicine 
scholastioally reaches only the levri of these 
older degrees. This assumption would seem 
to be incorrect, first because of the longer time 
required to obtain the degree, and, second, be- 
cause of the scientific ability exhibited by mai 
with only the formal schooling represented by 
the doctorate in medicine or the baooalaureate 
in arts or sciences. 

In the following diagram is diown the rela- 
tionship in point of time required for the at- 
tainment of the M.D. degree in sohools with 
the "Minnesota standard” and the attain- 
ment of the PhJD. degree in universities in 
general, as well as the additional time required 
for the attainment of the new degree of Doctoir 
of Science in a medical specialty. 

It will be noted from the diagram that 
four students. A, B, 0 and D, who have had 
the neoeesary high-school or other preparatory • 
training, enter the college of literature, soi- 
enoe and the arts of the university at the same 
time and pursue regularly preeoribed courseo. 
At the end of two years in college, during 
which time he haa taken a preponderance of 
prescribed physical, chemicd and biological 
atudiea, A tranafers to the medical school, and 
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tslcM thtfein two years more work, at the end 
of which time— a total period of four years— 
he reoeitea his B.S. degree. B, taking a pre- 
ponderanoe of preaoribed phyaical, chemical 
and biological scienoea, at the end of four 
yean, all spent in the college, also receivea his 
B.8. degree. C, entering the aame college, but 
in addition to the required physical, chemical 
and biological sciences, adding thereto the spe- 
cial study of literature and the arts, at the end 
of three yean in the college transfers to the 
medical school and in one year more, or after 
a total period of four years, receires his A3, 
degree. Dj entering the college and not in- 
dulging in a preponderance of the physioal, 
chemical and biological scimices, but giring 
special attention to literature and the arts, re- 
oeiTes his A.B. degree at the end of four 
years. Thus, each receives a baohdor’s de- 
- gree at the end of four years. If all four 
continue in the schools in which they were 
working at the time they received their 
bachelor's degree, B and D will receive their 
matter’s degrees at the end of another year and 
theiy doctorate degrees in science and phQos- 
ophy, req>eotively, at the end of three years. 


Similarly A and C, after two and three more 
years respectively in the medical sdiool and 
one year in an approved hospital or laboratory, 
will receive their doctor’s degrees in medicine. 
Therefore at the end of seven years in the 
oases of A, B and D, and of eight years in the 
case of (7, aU four have attained the doctorate 
degree. It would appear that men starting on 
the new three-year graduate courses in medi- 
cine offered by the University of Minnesota in 
the clinics and laboratories in the Medical 
School in Minneapolis and in the Mayo 
Foundation in Rochester, already have sprat 
as much time in making their approach to the 
study of medical specialties as that required 
for obtaining the Fh.D. or D.So. degree in 
good institutions. 

It is improbable that the native ability, the 
preparatory school instruction, the habits of 
study or the skill of their university instruct- 
ors, in the long run, is either better or worse 
in the group of doctors of medicine than in 
that of doctors of philosophy or science. Tet 
all will agree that, broadly speaking, there is 
a difference in the scientific attitude and 
habits of thought in the men of the three 
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groups. This diffarenoe is best esplained by 
the fsot that of the four students whose scho- 
Imstio careen hare been diagramed above, 
B and D have usually placed most intansive 
study on a very small field of science or art, 
while A and 0 have given less Intensive study 
to a rdativdy much broader fidd. Inciden- 
tally also, A and 0 are apt to have come more 
closely in contact with living conditions, with 
science in the mfllring as it were^ than have 
B and 2>. The question is open to discussion 
whether B and D may not have concentrated 
too early and may not later suffer from lack of 
a broad knowledge of the science in the narrow 
fidd in which they have specialised and of 
other sciences related thereto. Some of the 
possibilities in this respect are pointed out by 
Stephen Leacock in one of his delightful 
^ Essays and Literary Studies.” Be this as it 
may, certainly A and 0 at least should be 
well able to see the broader rdationship of 
narrow lines of scientific investigation. The 
question of present concern, however, is not the 
breadth of their culture— which unfortunately 
is usually all too narrow to enable them to get 
the most real enjoyment out of life— but rather 
the amount of their scientific ability, i. s., 
their ability to utilise in new ways old scien- 
tific truths and to discover, as well as to util- 
ize, new scientific truths. 


his native ability or the amount of his pre^ 
medical and graduate study not reptesented by 
formal schooling. But in comparing large 
groups these factors may fairly be assumed to 
approximately cancel each other. 

Turning then to the question in hand — 
namely, the relative scientific ability of men 
who have ended their schooling with the at- 
tainment of the ILD. degree as compared with 
those who have obtained the Ph.D. degree, we 
may, I think, start with the premise that med- 
ical science in America has at least kepi 
abreast with any other science during the last 
quarter of a century. We might indeed be 
within the truth in saying that it has led in 
development, but for the purpose of the pres- 
ent essay, it is but necessary to assume that 
it has been equal to any other. The second 
premise, which we may lay down without 
question, is that the progress in medical sci- 
ences has been made by the men who are in the 
medical profesaion. It may further be postu- 
lated that in the United States most of {he 
men who are responsible for the progress of 
medical science are members of the various 
medical societies whose membership is limited 
to those who have attained some distinction in 
some special field of medicine. It is presum- 
able that there are instances of general prac- 
titioners who are not members of any society 


TABLE I 


AndlyiU of SchoUutie Deffree$ of Umhon of Certain Clim.ioal Medleal 8oaietie§ 



Total 

Nmnbar 

PWMBUfM' 

Hum o( Boomr 

Mcnbcn 
WhoM Do- 

ITMi W«« 

Found 

Total 

MD 

MD 

Ooir 

AB or 
EquIt. 

MD. 

and 

PhD. 

Amsriosn Baivical Aaodstion 

Aaodation orAmerioan Phymclaiis....... 

American Orthopedic Amodation : 

169 

100 

65 

48 

2 

147 

100 

82 

68 

6 

116 

100 

62 

87 

1 

American Aswciation of Obetetrioiaiu and Gynecologists. 

167 

100 

78 

24 

8 

American Pediatric Society 

American Laiyngologioa], sinological and Otological Society 

66 

100 

80 

67 

8 

196 

100 

66 

88 

1 

Total. 

861 

100 

56 

42 

2 


The estimation of the relative scientific of the kind herein analyzed, and who yet have 

ability of members of the various groups is added materially not only to the practise^ but 

very diflioult. Even if we could measure soou- also to the science of medicine. Such indi- 

ratdy each individual’s scientific accomplish- viduab, however, must be so few that thsir 

ments we still might be in the dark concerning omission would have relatively little to do with 
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the figures or the question in hand. I have^ 
therefore^ taken the membership lists of the 
various medical specialists’ societies in the 
United States of which the data were obtain- 
able, and have analyzed the scholastic attain- 
ments of the members as a matter of compari- 
son. Elimination of duplicate memberships 
has not been attempted since it would have 
been both difficult and unfair. 

The results of the analysis of the scholastic 
degrees of certain clinical medical societies of 
limited memberahip are shown in Table I. 


68 per cent, have the If J). degree, S8 per cent 
the IfJD, only, 84 per cent, the If J). with the 
bachelor’s degree, 6 per cent the MJ>. and the 
Ph.D., 22 per cent the PhJ). without the 
K.D. and 10 per cent neither the MJ). nor 
the Ph.D. The percentage of those having 
the H.D. without the PhJD. (02) is nearly 
three times that of those having the PhJ). 
without the MJ>. (22). When to the number 
of these members is added the number of men 
having similar attainments who are members 
of the clinical medical societies, we find that 


TABU n 


Analysis of ScMUuHo Degrees of Memhsrs of Soeietiss Covering the Fundamental Medical Setences 


Name of SotMgr 

TOUINUB- 
b«S WbON 

DtSTMi 

Wen round 

■rimeutsf 

Tout 

U.J> 

MD. 

Oalx 

M D. 
Md 

AB.gr 

BqulY 

M.D. 

sad 

Fta.D 

n.D. 

ornm 

Dmw 

Amerioan AHocimtioa of AnatomisU.. 

283 

64 

23 

3« 

4 

24 

12 

Amerioui Physiological Society 

223 

54 

26 

18 

10 

37 

8 

American Sodety of Biological Chemistry 

163 

41 

IS 

16 

12 

50 

0 

American Bacteriologists 

336 

47 

24 

20 

8 

28 

80 

American Association oi Pathologista and Baoterlologists 

316 

05 

40 

52 

8 

8 

S 

American Society for Eiperimentai PatholMj 

40 

100 

SO 

60 

10 

0 

0 

American Society for Pharmaoology and Esperimental 








Thempeotlcs. 

74 

87 

40 

26 

12 

18 

0 

American Society of Experimental Biology and Medicbe 

283 

08 

24 

88 

6 

28 

4 

American Pkychopathologlcal Aasociation 

44 

84 

89 

86 

0 

16 

0 

Amerioan Anoolatlon for Oancer BeKaroh 

89 

94 

40 

49 

4 

3 

2 

Total 

1,840 

68 


28 

84 


6 

22 

10 

Compare with Analysis of Certain Clinical Medical So- 










olmes (Table 1.) 

861 

100 


56 

42 


2 

0 

0 

‘^Who's Who in Amerin" (1015 edition, selected names 



7 

3 




of those engaged in physical, ofaemiool or biological 








•cienoes) 

3,446 

_48_ 

20 

26 

2 

23 

M 


Membership in these clinical medical soci- 
eties presupposes the possession of the MD. 
degree. It is interesting to note that, taken 
as a whole, 50 per cent, of the 861 mmbm 
have the M.D. degree only, while 44 per c^t 
have the M.D. with some other earned degree. 
It is also interesting to note that only 8 per 
cent, of the 861 members have the PhJ). de- 
gree in addition to the M J). degree. 

Ajg analysis of the scholastic degrees of the 
societies covering the fundamental medical 
•oieooes is shown in Table 11. In these, the 
po ss ession of the M.D. degree is not obligatory 
for memberahip. Of the total 1,840 members 


78 per cent of the total 8,701 have the TLD. 
degree, or the M J). with the A.B. degree or its 
equivalent Thus, it would seem that 78 per 
cent of the men who have been responsible for 
the progress of American medicine started 
with only the scholastic equipment, at least 
so far 08 is indicated by thdr degre^ of the 
men now entering upon the study of speoialtieo 
in medicine, while only 16 per cent have the 
PhJ). or B.Sc. degree. 

Probably one third of the 8,701 members of 
the medical societies here studied are duidi* 
cates. In order to get a larger list and at the 
same time cover a broader field I have 
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for comparison a similar analysis of the 
earned deffreea of 8,446 persons engaged in 
any of the physical, ohemioal or biological 
sciences (including medicine), whose names 
appear in the 1915 edition of " Who’s Who in 
America.” The inclusion of a name in this 
publication indicates that its holder has at- 
tained a certain amount of public eminence 
though not necessarily of a kind indicated by 
his degree. An analysis of the degrees of 
these 3,446 persons shows that 48 per cent, 
haye the MJ). degree, 20 per cent, have the 
1LD, only, 26 per cent, haye the ILD. plus 
the A.B. or its equivalent, 2 per oent. have 
the lf.D. plus the Ph.D., 23 per cent, have the 
Ph J), without the M.D. and 29 per cent have 
degrees other than ILD. or FhJ). It there- 
fore appears that in the field of physical, chem- 
ical and biological sciences the sort of emi- 
nence indicated by registry in “ Who’s Who ” 
has been attained by twice as many with the 
degree of K.D. as with the degree of Ph J). 

An analysis of similarly selected names in 
‘^American Men of Science” was begim but 
abandoned since it was found that the latest 
(1910) edition does not include the names of 
many of the younger men who are largely re- 
sponsible for the present progress of American 
medicine^ 

Until the later years of the last century the 
teaching of medicine in America, except in a 
very few schools, was a travesty on pedagogy. 
During the present century it has probably 
improved more than the teaching of any other 
science. To-day the man who obtains the 
M.D. degree from an institution with the 
equivalent of the “ Minnesota standard,” s. s., 
including a final year’s hospital or laboratory 
work, probably has quite as much scientific 
ability as the man who obtains the Fh.D. or 
D.Sc. degree from the same institution. This 
seems to be proved by the time he must study, 
by the dharaoter of the subject-matter of his 
studies, and by the probability of hie acoom- 
plisbing something in science in after life. 
If this be true and the M.D., Fh.D. and D.Sc. 
degrees from high-grade institutionB represent 
an equivalent training, it must then appear 
tiiat the three years of graduate training in a 


special branch of medicine now offered by the 
University of Minnesota should result in soi- 
cntifio ability just three years " to the good” 
of that represented by any one of the three 
doctorate degrees. 

Lous B. Wilson 

Mato Cunio, 

Boohxstkb, Minn, 


SCIENTIFIC EVENTS 
THE RX8EASCH CORPORATION 
The Research Oorporation was incorporated 
in the State of New York in 1912 on the 
imtiative of Dr. F. G. Oottrell, who gave to 
it his xmtents concerning the process known 
as the electrical precipitation of Buspended 
particles.” The objects of the corporation 
are: 

First: To build up a busineos organization whleh, 
so far as possible, should be a model of efficient 
administration, for the porpoM of demonstrating 
the commercial value of the precipitation proe- 
esaee included in the original gift and of sneh 
other inTentions as the corporation might acquire 
by gift or otherwlBe, and of making lueh invea- 
tions a source of profit 

Second: From the profits so earned to aconmulate 
an endowment fund to be used for the intensive 
study of scientific and industrial needs, and to 
provide the means, through the testing of new 
discoveries and throngh study, investigation and 
experimentation, of supplying such needs. 

During the year 1916 the pioneer period in 
the application and development of the elec- 
trical precipitation processes may be said to 
have been completed. The corporation, which 
began with a cash capital of tai thousand 
dollars, is now spending that amount eveiy 
month and has in its service a staff of forty- 
five engineers and others engaged in field and 
office work. The assets of the oorporation as 
reported by the auditors on February 16, 1917, 
in cash and securities, were 6217,862.78. A 
laboratory has been established and experts 
have been employed to study the workings of 
the precipitation processes, and, if pomble, 
to develop improvements and meet new prob- 
lems. Careful consideration has also been 
given to other patents and processes which 
have been offered to the ooxporation, and 
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•Uhougfa none hATe m yet been tocepted, it is 
the purpose of the oorporstion to lend its 
■id to the utilisation of any inyention or dis- 
covery which offers sufficient promise of pro- 
moting the application of soientifio discovery 
to the industrial arts. 

For the purpose of encouraging scientific 
research directed to the development of the 
industrial arts the research corporation offers 
A fellowship of the annual value of $2,500, to 
be awarded on competition under the follow- 
ing conditions: 

1. The eompetition will consist of the sabmis- 
■Ion of evidence of solentifle attainments, dlsoov* 
tries or inventions, and of special fitness for ad- 
vanced work. 

2, All persons desiring to compete most fill in a 
form of application, iHilcb win be fnrnisbed by 
the secretary of the corporation upon request, and 
file the same on or before October 1, 1917, to- 
gether with such letters of reference, scientific pub- 
lieations and other documents or evidence as they 
may deaire to snbmit, including a specific state- 
ment of the particular field or objeet of the re- 
search or luveetigation which the competitor pro- 
poees to conduct and a pledge that he will devote 
himself faithfuUy to the proeecution of such re- 
search or investigation if awarded the fellowship. 

2. Ihe eompetition shaU be decided on or before 
December 1, 1917, by a Jury consisting of the 
president of the Na^nal A^emy of Sciences, 
the seeretaiy of the Smithsonian Institution, the 
preaidents of the American Chemical Society and 
Besearch Corporation, respectively, and the chair- 
man of the Engineering Foundation, or suoh per- 
sona as they may respectively designate to act for 
them. 

4. The term of the fellowship shall be one year 
from the date of the award, but the term may be 
extended by the corporation for two renewals of 
one year each in exertional cases upon the recom- 
mendation of the Jory, 

9. The stipend of each fellowship will be paid 
as follows: $300 on the award of the fellowihlp 
and $200 monthly thereafter for the remainder of 
the year. 

6. FeUows win be required to report in writing 
at the offlee of the eorporation within twenty days 
from the date of the award (unlees the time ihall 
be extended) and to begin their research or in- 
veetigatloa at onee. In ease of their failure to do 
■p, ^ in ease they ahaU fail to proeeeute the same 


with proper attention, the fellowihip may be ter- 
minatod by the corporation. 

7. Any fellow who shaU resign or retire before 
the conelusion of the term of his appointment, or 
who shall be dlsmlseed by the directors of the oor- 
poration for cause, wiU forfeit aU privileges and 
emoluments of his feUowihip and have no claim to 
the further payment of his stipend. 

8. The corporation wiU endeavor to seonre for 
feUowB the privilege! of laboratories ipeeiaUy 
adapted for their partlcolar work. 

9. Each fellow abaU make a written report to 
the coiporation at the conclusion of his appoint- 
ment of the results of the research or investiga- 
tion which he has conducted. Any diseoveiy or in- 
vention which he may make shall be deemed Us 
personal property. 

ANTURACITS COAL MINED IN ifiO 

The anthraoite mined iu 1916 amounted to 
78,195,088 gross tons, valued at $202,009,561, a 
decrease in quantity of 1.0 per cent, and an 
increase in value of 9.4 per cent compared 
with 1915. The shipments decreased 1.7 per 
cent — from 68,666,456 gross tons in 1915 to 
67,501,868 tons in 1916. The shiiunenta of 
joopared coal of sixes above pea in 1916 were 
40,747,215 tons, a decrease of 1.1 per cent.; 
the shipments of pea size were 7,520,804 tons) 
a decrease of 8.4 per cent ; and the shipments 
of steam sizes smaller than pea were 19,288,- 
344 tons, a decrease of but .05 per cent com- 
pared with 1015. There was an increase of 
nearly 6 per cent, in the quantity of anthracite 
sold locally and used by employees and a de- 
crease of 2.4 per cent in the quantity used 
for mine fueL The compilation of these sta- 
tistics has just been completed hy 0. E. 
Lesher, of the United States Geological 
Survey, Department of the Interior, 

The effect of the extraordinary demand for 
steam sizes of anthracite that followed the in- 
dustrial activity in 1916 and the high prioe of 
bituminous coal is indicated in the figures 
showing the outyut of wadiery product and 
dredge coal. Although the freshly mined coal 
in the anthracite region, including Sullivan 
County, showed a decrease of 2.6 per cent, in 
1916 compered with 1915 there was an in- 
crease of 19.0 per cent in the quantity of 
anthraoite obtained from the washeries, which 
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operate mainly on old culm bankSf and an in* 
creaae of 16 per oent. in the quantity of coal 
dredged from rirera. 

The production in the Lehigh region waa 
10»928,066 gross tons; in the SohuyUdll region, 
98,669,448 tons; in tiiB Wyoming region, 48,* 
111,782 tons; and in Sullivan County (Ber- 
nice Baain)i 494,848 tons. 

There was a large decrease in the number 
of men employed in the production of anthra- 
cite in 1916, and the output was maintained 
only through an increase in the number of 
working days. The number of men employed 
in 1914 was 179,679; in 1916, 176,652; and 
in 1916, 169,869, The average number of days 
worked was 246 in 1914, 280 in 1916, and 263 
in 1916. The average output per man per 
day in 1914 was 1.84 gross tons; in 1916, 1.96 
tons, and in 1916, 1.98 tons. The average out- 
put per employee for the year was 461 tons 
in 1914; 450 tone in 1916; and 489 tons in 
1916. 

ANIMAL COLLBCTION8 VROM AUSTRALIA 

Tob animal collections of the Zoological 
Park have been enriched by the arrival of 
another great caravan” from Australia. 
After six months of diligent effort, and gen- 
erous expenditures of money, Mr. Ellis 8. 
J oseph brought together and successfully 
transported to New York the largest collection 
of rare species of mammals, birds and reptiles 
that ever came to America. The common spe- 
cies, such as for years have been coming to us 
through the regular European channels, are 
conspicuous by their well-nigh complete ab- 
sence. 

Naturally, the officers of the Zoological So- 
ciety feel measurably elated over this coup, at 
a period of great depression in tiie wild-animal 
supply from other sources. The receipts from 
England are very trifling, and from the con- 
tinent of Europe nothing whatever oomes. In 
fact, in America the Oerman wild-animal 
business is thoroughly dead. Our further 
oiwrations in South Africa must be postponed 
until after the war. 

Encouraged through his previous reception 
by the Zoological* Society, Mr. Joseph re- 


doubled his former efforts to bring to America 
something worth while. The collection which 
he landed in Yictorio, B. 0., a month ago rep- 
resents a large outlay in money and effort, and 
great soientiflc value. Of that importation 
the Zoological Society has purchased mammals, 
birds and reptiles to a total cost of about 
$6,000, The Philadelphia Zoological Society 
has purchased $8,000 worth, and other pur- 
chases are proceeding. 

The foUowing list shows the newly acquired 
maxnmals: 

1 thylaclne, 

3 hyraxM, 

2 water mongooses, 

1 echidna, 

2 rabbit-eared bandicoots, 

2 West Australian rat kangaroos, 

1 tree kangaroo, 

3 yellow-footed rock wallabies, 

2 Woodward kangaroos and young, 

1 wallaroo, 

1 brush-tailed wallaby, 

2 short-tailed wallabies, 

1 Paddy Mellon wallaby, 

2 rufus-neeked wallabies, 

2 Tasmanian black phalangers, 

6 spotted phalangers, 

3 dusky phalangers, 

3 gray phalangere, 

3 Papuan phalangers, 

1 Australian phalanger, 

4 marsupial mice, 

3 Australian water rata. 

The majority of our accessions will be found 
in the large bird house, the small deer house, 
the reptile house and the small mammal house, 
but the thylacine is in one of the small beat 
dens. Each new species is marked by a red 
label reading " Becent Accession.” Inci- 
dentally it is to be noted that our total kanga- 
roo collection is believed by Mr. Joseph to be 
the most extensive series ever brought to- 
gether. It will be found in the small deer 
house. W. T. Hobnaoat, 

Dirscior 


SCIENTIFIC NOTES AND NEWS 
Professor Milo S. Extchum, dean of tiie 
College of Engineering of the University of 
Colorado, was elected president of the Society 
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for the Promotion of Engineering Education 
at the annual meeting of the society held re- 
oently at Washington. 

Majob Pearce Bailet, M JLO., chairman of 
the committee on furnishing hospital units 
for nervous and mental disorders to the 
United States Oovernmont, has been asked by 
the Surgeon-Oeneral to serre as adviser in all 
matters pertaining to psychiatry and neu- 
rology. 

The EJeeirical World states that Brigadier 
General George 0. Squier, U. S. A., chief 
signal officer of the army, has been made a 
fellow of the Royal Society of England in 
recognition of his invention of a new system 
of ocean cabling which, it is believed, will be 
of the greatest service in the war. 

Dr. Oharles J. Bartlett, New Haven, 
director of the pathologic laboratory. Tale 
University, has been appointed director of the 
bureau of laboratories of the state department 
of health, succeeding the late Professor Her- 
bert W. Conn. P. E. Bransfield, Ira D. Jod, 
Ira V. Hiscock and George E. Stookey, who 
were assistants to Professor Conn, have been 
appointed to similar positions by the new 
director. It has been decided to remove the 
laboratory from Middlebury to the Agricul- 
tural Experiment Station, New Haven. 

Db. Sooa, professor at the University of 
Montevideo, former president of the republic 
of Uruguay, and Dr, Couto, professor of in- 
ternal medicine at the Faculty de Rio-de- 
Janeiro, the former president of the Academy 
of Medicine of Brazil, have been elected mem- 
bers of the Paris Academy of Medicine. 

The Russian Geographical Society at its 
annual meeting elected as honoraiy members 
Mr. Douglas Freshfiold and Sir Aurel Stein, 
and as corresponding members Sir Ernest 
Shocklcton and Mr. G. G. Ohisholm. 

Om hundred Japanese physicians are said 
to be on the way to Roumania in charge of 
Dr. Motegi, chief of tho Saiseikai Hospital 
and head of the surgical department of the 
Eeio University. 

Da. Oliver Fassio has gone to San Juan 
on a special mission to extend and reorganize 


the Weather Bureau lervioe in the West 
Indies. In the Virgin Islands a station it to 
be established, two stations are to be started 
in Haiti and one at Puerto Plata, Santo Do- 
mingo. The station in San Juan will prob- 
ably be designated as the station in dhaige of 
the West Indies Servioe. 

Professor E. W. Gudqeb, of the State 
Normal College, Greensboro, N. 0., spent June 
and July at tho American Museum of Natural 
History, in work on the Bibliography of 
Fishes,” of which Professor Bashford Dean 
and Dr. G. R. Eastman are editors. 

Db. Burton J. Lemon, formerly instructor 
in the department of chomistiy of Oomell 
University, and during the last two years a 
chemist with the United States Rubber Com- 
pany in New York, has received a commission 
as captain in the Quartermaster Officers’ Re- 
serve Corps. 

Dr, H. B. North has recently resigned his 
professorship in chemistry in Rutgers College 
in order to become director of the research 
laboratories of the Yorfc Metal Alloy Co,, of 
York, Pa. 

Charles H. Tuck, professor of extension 
teaching in the New York State College of 
Agriculture, Cornell University since 1910, 
has resigned from the faculty. He has been 
absent on leave smee January, 1916, when he 
went to Manchuria, and he is still there, en- 
gaged in agricultural investigations for an 
American syndicate, Maurice 0. Burritt, ex- 
tension professor and state director of farm 
bureaus in the college, has been elected to suc- 
ceed Professor Tuck. 

O. C. Charlton, until recently a teacher of 
biology, has been appointed city forester for 
Dallas, Texas. 

Dr. Leon I. Shaw, of Northwestern Univer- 
sity, has been advanced to the position of as- 
sistant professor of chemistry on leave of ab- 
sence of one year for servioe with the United 
States government He has received the ap- 
pointment of first lieutenant of the Ordnance 
Officers’ Reserve Corps. 

Aooording to the CemeU Alumni BuUeiin, 
G. Harold Powell, general manager of the 
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CalifonuA Fruit Growers’ Exchange, has ao- 
oepted an invitation from Herbert 0. Hoover, 
to take charge of the distribution of all perish- 
able goods in the United States. Mr. Powdl is 
now in Washington. For zn^ny years he has 
made his specialty the study of the proUems of 
food storage and transportation. From 1901 
till 1011 he was in the bureau of plant indus- 
try of the U. 8. Department of Agriculture. 

Db. a. J. Oarlbon, professor of physiology 
in the University of Chicago, recently deliv- 
ered an address on *‘The recent advances in 
the physiology and pathology of the alimentary 
tract,” before the faculty and students of the 
graduate summer quarter in medicine of the 
University of lUinois. 

PRorxssoB Albert Frederick Oanz, of the 
Stevens Institute of Tochnology, known for 
his investigations on electricity, died by sui- 
cide on July 27, aged forty-five years. 

Dr. L. E. Eussell, formerly president of 
the American Medical Association, a physi- 
cian and surgeon known nationally, died sud- 
denly at his home in Springfield, Ohio, on 
August 2, aged sixty-six years. 

William Wallace Tooker, an authority on 
Indian nomenclature and archeology, died on 
August 1, after a long illness at bis home in 
Sag Harbor, L. I., at the age of sixty-nine 
years. 

Dr. Robert Bell, F.R.S., formerly chief 
geologist of the Geological Survey of Canada, 
has died at the age of seventy-six years. 

Edward Stanford, F.R.G.S. (son of the 
founder of Edward Stanford, Limited, Lon- 
don, cartographers to the king) a well-known 
publisher and geographer of London, died on 
June 6. His life was one of oontinued ac- 
tivity in advancing the science of geography 
and map-making. He had charge of all the 
ordnance maps of the United Kingdom, and 
issued numerous atlases, monographs, and 
maps of all the countries of the world. 

We learn from Nature of the death of Pro- 
fessor K. R, Birkeland, of Christiania, which 
ooourred in Tokyo on June 18. Professor 
Birkeland was largely interested in the extrac- 


tion of nitrogen from the atmosphere and 
other industrial work, and is known to scien- 
tifio men for his observation and theories on 
cosmical phenomena. 

The Fourth Annual Conference of the So- 
ciety for Practical Astronomy will be held 
August 16, 17 and 18, at the University of 
Chicago. Professor F. R. Moulton, of the 
university, and Professor W, D. MacMillan 
will lecture at the sessions and there will be 
papers presented by other members of the so- 
ciety. The sessions are open to the public, and 
visitors from otjier cities, whether members of 
the society or not, are invited to attend. 

Surgeon General Gorgas has issued a state- 
ment that medical students are not to be ex- 
empt from draft, but will be given conditional 
and limited furloughs to continue their med- 
ical studies. This furlough is intended to fur- 
nish an opportunity for the student to com- 
plete his studies and obtain his required year 
of hospital experience, so as to fit him for serv- 
ice in the medical department of the army. 
The Surgeon General, through tho medical sec- 
tion of the Council of National Defense^ is en- 
deavoring to prevent the undue depletion of 
the civilian hoqiital stafis for service at the 
front 

A DILL has been introduced into the House 
of Representatives, providing that there shall 
be established one additional division each of 
mental hygiene and rural sanitation in the 
United States Public Health Service, and said 
divisions shall be in charge of oommissioned 
medical officers of the United States Public 
Health Service, detailed by the Surgeon Gen- 
eral, which officers, while thus serviiig, shall be 
assistant surgeons general within the meaning 
of section three of the act approved July 1, 
1002, entitled “ An act to increiV^ the effidenoy 
and change the name of the United States Ma- 
rine Hospital Service.” Sec. 2. That the duties 
of the division of mental hygiene shall be to 
study and investigate mental disorders and 
their causes, care and prevention. The duty 
of the division of rural sanitation shall be to 
investigate improved methods of rural sanita- 
tion, and the prevention and suppression of 
communicable diseases. 
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The Journal of the American Medical Aaao* 
oiation etatea that the Academy of Medicine 
of Toronto has adopted a resolution calling for 
one united medical seirice in Canada to take 
the place of the present arrangements of a Ca- 
nadian Army Medical Corps and a Canadian 
Hospitals Commission. The academy urges 
that medical care of all soldiers be placed di- 
rectly under a surgeon general, to be known 
as Surgeon (General of Canada, who should be 
directly responsible to the minister of militia, 
who should have a seat in the militia counciL 
He will perform the duties of director of med- 
ical serrices, invabds and be chief medical 
officer of the hospitals commission and of its 
executive. The academy recommended Sur- 
geon-Oeneral John Taylor Fotheringham, 
C.M.O., Toronto, recently returned from over- 
seas, for this position. 

The emperor of Austria, according to the 
Journal of the American Medical Association, 
has organized a new state department, the chief 
of which is to be known as the minister of 
hygiene and social welfare. 

The yadit Anton Dohm, of the department 
of marine biology of the Carnegie Institution 
of Washington, has been offered to and ac- 
cepted by the United States Navy for the 
period of the war. 

Tho board of managers of the New York 
Botanical Garden announces plane to expend 
$500,000 in devdoping the garden. Three of 
the largest works projected are the oonitruo- 
tion of a museum laboratory wing which will 
cost $100,000, the building of a wing to the 
east museum to oost $100,000, and a central 
display greenhouse to oost $76,000. An orchid 
greenhouse will cost $24,000, and a like sum 
will bo apeat in building an economic plant 
greenhouse. Two tropic plant greenhouses, a 
garden school greenhouse^ experimental and 
investigation greenhouses also are to be con- 
structed. In a report of the garden’s endow- 
ment committee it is announced that a con- 
tribution of $2,000 has been made by Mra. 
Bobert E. Westcott for the conetruction of the 
new zoee garden stone stairway, and a gift of 
$4,000 has been made by Mrs. Frederick F. 
Ttkmipeon for the oonstroction of the school 


garden dielter on the eastern bank of the 
Long Lake at the eouthern end of the new 
sohod garden. 

The fourth meeting of the Conjoint Board of 
Soientiflo Societies of Great Britain was held 
on June 18 at the Boyal Society, with Sir J. J. 
Thomson, F.B.S., in the chair. The report of 
the executive committee for the past half year 
showed that a number of questions of scientiffc 
and industrial importance have come before 
the board. Among these are the need for an 
anthropological survey of the British people^ 
the maintenance of the international catalogue 
of scientific literature and the desirability or 
otherwise of adopting the metric system 
throughout the British Isles. 

An opportunity for research work in sociol- 
ogy with some time for other graduate work if 
desired awaits a suitable applioant at the Uni- 
versity of Chicago and for this $1,200 has been 
set aside for each of the two years it is ex- 
pected the investigation will require. By this 
announcement it is hoped to seoure some one 
already specializing in sociology. Inquiry for 
further details may be addressed to Professor 
Albion W. Small, University of Chicago, or to 
Dr. E. R LeCount, Bush Medical College, 
Chicago. 

The Bureau of Economio Geology of the 
University of Texas has just issued a report 
on the Thrall Oil Field by J. A. Udden, H. P. 
Bybee, E. P. Schoch and W. T. Bead. This 
field was discovered three years ago, in Wil- 
liamson County, and it proves to be unique for 
the United States, the greater part of the pro- 
duction coming from a metamorphic dilorite 
derived from an extremdy basic igneous rode. 
This rode apparently represents a submarine 
en^)tion in the Cretaceous sea. 

The Medical Record states that the Booke- 
feller Institute for Medical Besearch, through 
the research work of Dr. Carroll G. Bull and 
Miss Ida W. Pritchett, will undertake to 
supply the allied armies with a serum whidi 
is bdierved to be an effective antitoxin for the 
gas bacillus producing gangrene. Cultures of 
the gangraie bacillus were obtained in Europe 
last year and these investigators have expsri- 
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mented upon animab and produced the hoped- 
for zeaulto. 

Undsb the direction of Dr. Roger Adanu, of 
the diviaion of organic chemistry of the TJni- 
rersity of lUinois, a group of graduate stu- 
dents is engaged in preparing chemicals that 
are being sold to as many as fifteen different 
unirersity laboratories, to the Bureau of 
Ohemistry at Washington, to large distribu- 
ting housee, and commercial firms. One 
chemical, for which there has been a shortage 
ever since the work beg^an, is now being sup- 
plied from this laboratory in sufficient quanti- 
ties to meet all demands of the country. 

The annual meeting of the Incorporated So- 
ciety for Extending the Bothamsted Experi- 
ments in Agricultural Science was held on 
November 6. According to the report in the 
London Times Lord Crawford, president of 
the British Board of Agriculture, moved a 
resolution declaring that the work of the so- 
oiety was a matter of national importance de- 
serving wide public support He said that 
much would be expected from agriculture after 
the war, and much more, therefore, would 
have to be drawn from the knowledge, experi- 
ence and guidance of such societies as that of 
Rothamsted. It would be really deplorable if 
any single branch of its activity had to be 
dropped during the war. It was at Rotham- 
sted that the first practical demonstration of 
the value of artificial manures was consum- 
mated. He was fully conscious of the urgent 
necessity for the comprehensive treatment of 
this great subject, but the time was not yet 
ripe for any public announcement. Mean- 
while, he trusted that the work of Rothamsted 
would continue and, in spite of the war, ex- 
tend in the sphere and scale of its operationa 
In any future scheme he was certain that 
Rothamsted would take a high and honorable 
places and would contribute to the research 
which was essential to the future of British 
agriculture. Dr. E. J. Russell, the honorable 
secretary and director of the Rothamsted Sta- 
tion, stated that the ordinary woric at Rotham- 
sted had been curtailed, but it was not being 


allowed to drop. Women had been brought in, 
and when peace came the men would come 
back to find the experiments a stage more de- 
veloped than when they left They could see 
the possibility of using to the great advantage 
of agriculture some of the machinery which 
was now being used for non-agricultural pur- 
poses. They hoped for some well-oonaidered 
■chone for agricultural development in which 
the research stations, colleges, agricultural in- 
stitutes and similar organizations would play 
a definite part 

Nature remarks : “ The science of econoxnio 
aviculture has probably reached a higher 
standard in the United States than in any 
other part of the world. This work is carried 
on by the D^artment of Agriculture, which, 
for yean past has spared no pains to enact 
laws and formulate schemes for the conserva- 
tion of bird-life, whether for purely economic 
ends or for esthetic reasons. As a consequence, 
it has now available a mass of evidence as to 
the status and value of every species within 
its realms. The latest evidence of its enlight- 
ened policy takes the form of a bulletin— No. 
466 — on the propagation of wild-duck foods. 
The haunts and food values of no fewer than 
nineteen groups of plants, comprising sixty 
species, are here described, together with in- 
structions as to stocking water in need of bait 
for these valuable birds. The dharacteriitios 
of wild rice, wild celery, pondweeds, arrow- 
heads, chufa, wild millet and water-lilies are 
all carefully set forth, and this information is 
accompanied by carefully collected data as to 
tbeir attractiveness in regard to particular 
species of wild ducks. Had we followed its 
lead years ago our own Board of Agriculture 
would now be able to speak with authority 
when called on to sift the value of the crudely 
formed opinions of local agricultural ohom- 
bers as to the usefulness or otherwise of our 
native birds in relation to our food supply. 
The latter is of vital importance, and the 
clamor for legislation it sometimes insistent 
This war has done much for ns already; per- 
haps it may yet bring into being a bureau of 
ornithology, ouch as is to be found now in 
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many Oontinental Btateo, as well as in Amer- 
ica.” 

AoooBDnfG to Nature the newly fonned Bus- 
aian Botanical Sociotj held its annual, and 
also a special, meeting at Uoaoow on Decem- 
ber 10-19, 1916, and its organization was then 
completed. The following officers were elected : 
Honorary President, A. S. Famincyn; Preei- 
dentj L P- Borodin; Vice-presidents, V. L 
Palladia and S. G. Navasin; Chief Secretary, 
N. A. Bus; Treasurer, V. N. Suohadey; Mem- 
bers of the Council in Petrograd, Y. L. Koma- 
rov, S. P. Kostycev and Y. A. TranieL In ad- 
dition, the following were elected on the 
council as representing cities containing a min- 
imum of five members of the society: M. I. 
Golenkin (Moscow), £. F. Yotdal (Kiev), Y. 
M. Amoldi (Oharkov), B. B. Qrineveckij 
(Odessa), Y. Y. Saponinikov (Tomsk), Ja. S. 
Medvedev (Tiflis) and Y. M. Arcichovskij 
(Kovoderkassk). The number of the acting 
members of the society now exceeds 280. Not- 
withstanding the present unfavorable condi- 
tions, more than eighty members attended the 
four days’ meeting in Moscow, and, in addition 
to the discussion and settlement of various 
questions of organization, sixteen scientific 
reports were read. The next extraordinary 
meeting is fixed for December, 1919, again in 
Moscow. Thanks to a subsidy of 8,000 roubles 
received from the Ministry of Public Instruc- 
tion, it was possible towards the end of the 
year 1916 to proceed with the publication of 
the Journal of the Bussian Botanical Society, 
and the first issue was placed before^ and ap- 
proved by, the Moscow meeting. The second 
issue is in the press and finishes the year 1916. 
For this year a subsidy of 10,000 roubles is be- 
ing applied for, and it is intended to publish 
eight numbers of four to five sheets each. 
Thus the scientific amalgamation of Bussian 
botanists, for which they have long striven, 
may be considered as achieved, and the forma- 
tion under the auspices of the Imperial Acad- 
emy of Sciences of the first all-Bussian learned 
society is an accomplished fact 

states that under the title of “ Sci- 
mce in Bussia ” a new reference-book will be 


published in the present year, oompoeed of two 
parts: (a) an index of all scientific institu* 
tions, societies, and higher schools in Bussia; 
(h) an index of all persons working in these 
institutions and of private scientifio workers. 
It will thus include in the first part the par- 
ticulars hitherto supplied (but very incom- 
pletely as to Bussia) by the “ Minerva Jahr- 
buch ” ; while the second part will be similar 
to ^ Who’s who m science,” but will give^ at 
least for 1016, not so much information about 
each individual. The difficult task of collect- 
ing the necessary material is already wdl in 
hand. The undertaking has been brought, 
through the Bussian newspapers, to the knowl- 
edge of all those interested, and special forms 
are being supplied to the institutions and 
societies, many of which have already been re- 
turned with the necessary particulars. The 
work has been taken in band by the Academy 
of Sciences of Petrograd and the scientifio 
periodical Priroda (Nature) of Moscow, 
" Science in Bussia” for 1916 will be edited 
by Professor V. N. BenedevijS, and published 
conjointly by the Academy and the Journal 
Priroda in the latter part of this year. It will 
be issued annually. This publication will 
supply a long-felt need, as up to the present 
the only work of reference containing any in- 
formation about the scientific institutions of 
Bussia as a whole has been Minerva.” " Sci- 
ence in Bussia” will help towards an exact 
evaluation of Bussian scientifio forces and 
activity, and wiU constitute an important step 
towards the promotion of closer scientifio rela- 
tions with the Allied countries. 

Acoordjno to the Journal of the American 
Medical Association, plans have been taken up 
with the government for the establishment of 
an outpatient department at Camp Admiral 
by the officers of the Maryland Psychiatric 
Base Hospital Unit, of which Dr. A. P. 
Herring is chairman, and Dr. W. R Dun- 
ton, secretary. The chief object of this de- 
partment will be to examine soldiers for mental 
and nervous disorders and to arrange for their 
treatment, but specialists of various sorts of 
physical disease will also volunteer their serv- 
ices. The purpose is to have volunteers go to 



Amun 10, 1017] 


SCIENCE 


139 


tb» oantonment at stated intervals and vrith 
annj shiksods oondnot thorough znantal tests 
and physical examinations. The new peyoho- 
pathio building at the Spring Grove State 
Hospital, designed for acute cases of mental 
disease, has been offered to the government, 
and if it is accepted, patients from Oamp 
Admiral will be treated there. The psycho- 
pathic building will also be useful in treat- 
ing soldiers returned from the front, 16 to 20 
per oent of whom, it has been found in Eng- 
land, are suffering from mental breakdown, 
temporary or permanent 


UNIVERSITY AND EDUCATIONAL 
NEWS 

Austin 0. Dunham, of Hartford, has offered 
as a gift to the Connecticut Agricultural Col- 
lege at StoTTS, his Newington farm, which he 
has made into one of the beet equipped farms 
in the state. Mr. Dunham has spent about 
$50,000 in improving the proxwrty and offers 
it to the college simply on the condition that 
it be used for school purposes. The farm con- 
sists of 130 acres and has at present forty hesd 
of cows and heifers and sixty-five pigs. Four 
silos have been built, housing 160 tons of 
silage, and eighty tons of hay have been 
gathered. 

Aooobdinq to a decision handed down by the 
Supreme Court of Connecticut, Tale ITniver- 
sity must pay to the state inheritance taxes 
amounting to about $34,000. The university 
inherited about $750,000 from the estate of 
Justus B. HotohkiBs. The Probate Court de- 
cided that it was not liable to taxation on the 
ground that Yale, being exempted by law from 
paying taxes on property in this city, was 
thereby constituted a public institution re- 
ceiving state aid. 

Two members of the faculty of Cornell Uni- 
versity who retired this year have been elected 
to emeritus professorships. They are George 
8. Moler, emeritus professor of physios, and 
B. C. Carpenter, emeritus professor of ex- 
perimental engineering. 

Dr. Vunoa 0. Aldxbson, consulting eqgi- 
neer of Boston, has been tendered the presi- 


dency of the Colorado School of Mines at 
Golden, Colo. Dr. Alderson served as presi- 
dent of the school for four years, retiring 
three years ago. He has not yet indicated 
whether he will accept 

Promotions in the faculty of the New York 
State College of Agriculture have been made 
as follows: Assistant professors promoted to 
the grade of professors' J. B. Schramm, bot- 
any ; R. H. Wheeler, extension teaching ; H. O. 
Buekman, soil technology. 

Professor Y. Asooli, of the chair of med- 
ical pathology of the University of Pavia, has 
been appointed professor of clinical medicine 
at Borne to succeed Bacelli. 


DISCUSSION AND CORRESPONDENCE 

CLIMATIC INDEX OF BdNNEVlLLS 
LAKE BEDS 

Because of the fact that they have bean 
thought to furnish undoubtable stratigraphio 
testimony in support of the conception of the 
duality of the Glacial Epoch the laoustral 
deposits of the Great Salt Lake basin of Utah 
hold at this time an eepocial interest. Where 
best exposed these beds occupy a vertical space 
of about 100 feet; but their total thickness is 
without question considerably greater than this 
figure. The main body of the formation oom- 
prises fine laminated calcareous materials, of 
uniform texture and yellow color. An upper 
section, of irregular thickness, from 2 to SO 
feet, is notably limy, white and more or less 
indurated in certain layers. The white marly 
upper capping is sharply separated from the 
ydlow lower beds by an irregular line of junc- 
ture which has every appearance of being a 
marked plane of unconformity. 

The common historical interpretation of 
the general section is briefly this: The lower 
ydlow beds are regarded as representing river 
silts deposited in the lake over a very long 
period of time when the early Bonneville 
water-level was nearly as high as the later 
Bonneville shore-line. The white marly beds 
are depositions of a shorter high-water stage 
of the lake. The irregular line between the 
white and yellow sections are viewed in the 



140 


SCIENCE 


[K. s. tol. zlvl Ko. iiao 


lil^t of an nDOonfonnit7, the interval repre- 
Muted being a etage between two high water 
marks when the old lake*waters oompletely 
dried up. Early Bonneville yellow beds are 
corrdated in time with a first epoch of humid- 
ity superinduced by conditions of glaciation; 
while the white later Bonneville beds belong 
to the second Glacial epoch. The two parts of 
the section are thus represented as being sep- 
arated by an erosional interval of long dura- 
tion, occupying a time between two epochs of 
laige rainfall and notable ioe-fonning. 

Two features in particular militate strongly 
against these deposits either being normal 
stream-silts or being laid down during two 
distinct epochs separated by a long epoch of 
eixcessive dryness. This simpler and very dif- 
ferent interpretation for the i^enomena pre- 
sented does not postulate violent and frequent 
changes of climate. It appeab to no other 
than the ordinary climatic conditions and 
geologic processes Uiat prevail to-day in the 
region. It takes into account only the famil- 
iar geological activities of the desert. 

Close examination of the deposits discloses 
the foot that they are not typical stream-silts, 
but that they have a grain very much coarser. 
In size the individual particles appear to be 
about midway between those of normal clay 
and fine sand. Although obscurely laminated 
the material in all physical aspects seems to 
be essentially loess or adobe. Thus, instead 
of being normal river-silts swept into still 
water these deposits really represent dusts, 
borne by the winds from the neighboring 
deserts, that have dropped on the surface of 
the lake waters and have settled to the bottom. 

Compared with desert deposits of other re- 
gions Ihe white marly upper beds of the sec- 
tion which have such a variable thickness are 
essentially ^at the Afezicans call caliche. 
It is formed through ordinary soil tension by 
wfaidi lime salts of porous fonnationa below 
are osrried to the surface of the ground, where 
the water evaporates, leaving behind the solids. 
In some places there is suiBoieut lime de- 
posited intoTBtitially to give the beds the as- 
pect of chalk. Upon further induration some 
layers posssd into limestone. 


The juncture of the yellow and wdiite ^eda 
is a sharp, irregular line that is easily tob- 
taken for an erosion unoomformily. That it 
is not at all probable that in the Bonneville 
basin this line actually represents unoomfoim- 
able relationships between the beds above and 
those below is dearly indicated by the fact 
that the phoiomenon is a common one through- 
out arid lands where porous formations reach 
diy- 

The yellow Bonneville days do not appear, 
therefore^ to represent a deposit which was 
^ laid down during a high-water precursor of the 
high-stsge Lake Bonneville; and the Irregular 
line separating the yellow and itiiite sections 
does not stand for a long interlacustrine epodi 
when the lake waters were oompletely desie- 
cated, during a dry interglaoUl time^ ^le 
white marls seem to be very recent in fomyt- 
tion, produced directly from the ydlow olsys 
long after Bonneville waters had finally re- 
ceded. Their eqpecial dimatic aignificaaea 
is manifestly very difierent from that formerly 
postulated. The ascribed peculiarities are 
resUy every-day desert phenomena. 

Obarlu Kxtcs 

Dxs Moutss, Ia. 

nrruifAL txlia of kusts 

To THE Edktob op SCIENCE: A recent artidd 
lists up the references in pathological litera- 
ture regarding the production of internal mst 
spores. The present writer in 1912* described 
such internal production of teliospores in the 
leaf of Xanihium Canadenee, in the following 
words: 

Within the mixture of parenehyma edit and 
mycelium, which replaces the nonnid tissue, there 
are ^ystlUm bodies which are eompoced of massos 
of myedinm. These objects are hollow spheres, 
and from the inner surface arise telial sporee ex- 
actly simllsr to those borne in the normal way 
upon the exterior of the leaf. 

1 '^Discovery of Internal Telia Produced by a 
Bpeciee of Cronortium,’* by B. H. Colley, /oar. 
Apr. Sueareh, Vm., No. 9, February 26, 1017, 
pp. 329-832. 

s^'Belatiou of Parodtie Fungi to thalr Host 
Plants,'’ Bot. Gasdte, LIIL, Ka 6, U^y, p. 381, 



Amsm 10 , 1017 ] 


SCIENCE 


141 


Tbe writer it otlling ttteDtion to thit 
fownw note linoe it wtt induded in an article 
i^n a broader labjeot, whicb acoountt for the 
oreniffbt of the reviewer. 

Ebnist Shaw Betnouw 
A caiODLTDE4L CCfUMK, N. D. 


PROCBBDINOS OP THB NATIONAL 
ACADBMY OP 8CIBNCB8 

Thb fifth number of Volume 8 of the Pro- 
ee^dingg of the National Academy of Sciencee 
ooEDtains the following articlee : 

r^e latoi of eheiieo^viicoae flow: A. A. 
l£iohelson« department of phyeicsv University 
of Ohioago. A number of empirical formulas 
are given. 

A new equation of continuity: Frederick G. 
Eeyee, Beeearoh Laboratory of Physical Chem* 
istry, MasBaohnaetts Institute of Technology. 
A eompariion of a modification of van der 
Waals’ equation with experimental results ex- 
tended over wide ranges, diowing satisfactory 
agreement between the equation and experi* 
ment 

The danificaiion of vaecular plants: Ed* 
ward W. Berry, Geological Laboratory, Johns 
Hopkins University. 

Diiplacement interferometry in connection 
with U4uhee: 0. Bams, department of phys- 
ics, Brown University. 

Attempt to separate the isotopic forms of 
lead by fractional crystalluation: Theodore W. 
Bichards and Norris F. Hall, Wolcott Gibbs 
Henoorial Laboratory, Harvard University. 
One may infer that the molal solubilities of the 
nitrates are probably essentially identical, and 
that isotopes are really inseparable by any 
such process as crystallization. 

Hybrids of Zea tunicata and Zea ramosa: 
G. N. Collins, Bureau of Plant Industry, U. 
S. Department of Agriculture. 

Distribution of gaU midges: £. P. Felt, New 
York State Museum, Albany, New York. A 
discussion of the existing distribution and of 
hypotheses concerning the way in which it may 
have been brought about. 

Fertility and age in the domestic fowl: Ray- 
mond Pearl, Biological Laboratory, Maine 
Agricultural Experiment Station. There is a 


steady ajod progresrive decline in fertility after 
the first breeding season. 

A kinetic hypothesis to ex^ain the function 
of electrons in the chemical combination of 
atome: William A. Noyes, department of chem- 
istry, University of Illinois. 

Transverse dis^cement interferometry : 
Carl Barus, department of physics, Brown Uni- 
versity. 

The proleins of the peanut, Arachis hyp<h 
gma: Carl 0. Johns and D. Breese Joneei, Pro- 
tein Investigation Laboratory, Bureau of 
Chemistry, Department of Agriculture, Wash- 
ington. Peanut meal contains a high percent- 
age of lysine and could well be used to supple- 
ment a diet of com and wheat 

A design-sequence from New Mexico: A. Y. 
Bidder, Phillips Academy, Andover, Mass. It 
has been possible to identify five sooceesive 
st^ in the modification of a design. 

The equilibrium between carbon monoxide^ 
carbon dioxide, sulphur dioxide and free sul- 
phur: John B. Ferguson, Geophysical labora- 
tory, Carnegie Institution of Washington. 

Physiological effect on growth and reproduc- 
tion of rations balanced from restricted 
sources: £. B. Hart, K V. McCollum, H. 
Steenbock and G. 0. Humphrey, departments 
of agricultural chemistry and animal hus- 
bandry, University of Wisconsin. Studies 
pointing to the necessity of the accumulation 
of further information on the physiological 
behavior of feeding stuffs. 

What determines the duration of life in 
metasoat Jacques Lodb and J. H. Northrop, 
Laboratories of the Rockefeller Institute for 
Medical Research, New York. Drosophila has 
a temperature coefficient for the duration of 
life of the order of magnitude of that of the 
chemical reaction. Since we know that the 
duration of the larval stage is determined by a 
specific hormone, we must consider the possi- 
bility that the duration of life is also primarily 
determined by the formation of a hormone in 
the body. 

The interrelation between diet and 'body 
condition and the energy production during 
mechanical work in the dog: R. J. Anderson 
and Graham Luok, physiological laboralory, 
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Cornell UniverBity Medical College^ N6w York 
City. The accomplishment of a given amount 
of mechanical mric is always at the expense 
of a given amount of energy and the amount 
of energy required for the mechanical work is 
independent of the physical condition of the 
subject and of the quantity of carbohydrate 
present in the gastrointestinal tract. 

Bepori of the annual meeting: Award of 
medals, research grants from the trust funds. 

Edwin Bidwsll Wilson 

liAsaAOKUBsm Inbtitutx or Txobnoloqt, 
OaJCBBXDox, kUas. 

SPECIAL ARTICLES 

NOTE ON THB SWELLING 09 GELATINE AND 
AOAS GELS ZN SOLUTIONS 09 
SUCROSE AND DEXTROSE 

The testa reported in thia note were made 
incidentally in connection with experiments 
by D. T. MacDougal^ on the swelling of cactus 
tissues iOpuniia) and of certain artificial gela 
in water and in dilute solutions of acids and 
alkalis. The method was the same in all par- 
ticulars as that described by ICacDougiL 
Small plates cut from thin, dried sheets of 
the virions gelatine-agar mixtures were 
placed in the sugar solutions and the increases 
in thickness which occurred as these plates 
imbibed water and swdled were measured by 
the auxograph. The experiments were at room 
temperature, which ranged between 60^ and 
F. (IS** and 21^ C.). In all oases the gds 
were the identical preparations used by Ksc- 
Dougal. The sucrose was the usual "o. p.’' 
grade. The dextrose was Merck’s ^highest 
parity.” The sugar solutions were tested for 
neutrality to phenolphthalein and litmus. 
Sugar oonoentrationa are in percentages by 
weight 

The results are given in the following tables 
as percentage increases in thickness of lha 
gel plates after approximatdy 12 hours in the 
respective solutions. The origins! tbieknaBseB 
were measured by a micrometer gauge. Fre- 
liminary tests for longer time periods indi- 
cated that the swelling was always complete 
or very nearly so, in 12 hours. In the tables^ 

X Soimdi^ N. a, VoL ZLIV., pp. 002-500, 1210. 


figures on a single horisontal line repres e nt 
testa made at the same time and und e r sub* 
stantially identical conditions, the only dlffo^ 
ences being between the concentrations of the 
sugar solutions. 


XXrXElKKNTB WITH SUGBOSB 
Gelatine (wiilumt Agar) 


DMUM 

0B% i% B% >5% 

BuuroH SnooM Buomat Buon— 


260 

260 

216 

260 210 260 210 


Galolina 100 — Agar 1 

680 

620 

670 

710 550 620 

880 

Gelatine SO^Agar MO 

860 

530 

850 

400 430 600 

260 


Galotina SO^Agor SO 


675 

600 

850 

525 500 450 

1 

275 


GeUtUne iG^Agar SO 


1,150 1,050 

1,100 1,875 1,150 1,175 426 


Agar {witlwnt GelaSSne) 



KZrXEUCXNTa WITH fiixTion 
Gelatino (wiihovi Agar) 



G^ine 8G-^Agar $0 

300 I 450 400 500 I 875 


Gelatine SG^Agar SO 
626 I 636 I 400 I m 860 


Agar MsMm) 
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For the BQgar lolutions hoTing oonoentra- 
tioos loM than 25 per cent the results do not 
diffir from the results for distilled water more 
than is explainable by the aocidental variation 
normal to the method when the temperature is 
not controlled precisely. The effects of one 
hundredth normal acid and alkali found by 
ICaoDougal were many times the variations 
here observed and one may oonolude that 
neither sucrose nor dextrose, in concentrations 
under 25 per cent., has any important effect 
on the swelling of gelatine-agar gds in water; 
important, that is, in comparison with the 
effects of acids or alkalis. With sugar con- 
centrations of 60 per cent, the data show a 
markedly lessened swelling of all the gels in 
sucrose and of the two low>gelatine gels in 
dextrose. It may be that the two high-gelatine 
gels also swell less in 50 per cent dextrose but 
the decrease is not certainly determinable 
from the single test which waa made This 
decrease in swelling in concentrated sugar 
solutions is to be expected from analogy with 
the osmotic behavior of such solutions and 
does not indicate any specific effect of either 
sugar on the swelling or imbibition capacity 
of the gels themselves. 

E. E. Free 

Dxsxbt Botanioal Laboxatort 


THE AMERICAN CHEMICAL SOCIETY 
III 

DIVISION or INDUSTRIAL OHlMiaTB AND OHXUlOAL 
XNOINXXES 

H. £, Howe, Chairman 
B. H. Salisbury, Jr., Seorctary 
A now foethod of separating sine from eodtnivm 
and ike laiior'M determination iodomairioaUy : 
Brio John Euobon. The separation eonsists in 
erystalllsing the sine out as tuo sulphate or nine 
ammonium sulphate. It may be applied to the da* 
tennkation of eadmium in ore or in spelter (after 
removing and determining lead). In the latter 
ease, although a small traee of cadmium ia en- 
trained in the crystals, only one crystallisation is 
deemed necessary in view of the large sample 
taken. After removal of sine, the eadmium may be 
determined by any of the usual methods. An 
lodometric m^od Is outlined. 

The determinatiem of oadmtnm in brass; E. 
ScHHAMic. Owing to the lack of any wdl-tried 


method for the determination of eadmium in brass, 
a series of analyses was eanriad out on brassts and 
on mlxturee of salts with and without additions of 
cadmium. A proeedure was developed whleh gives 
fairly reliable results for the small amounts of 
cadmium concerned. The method consists essen- 
tially in removal of the copper dcctrolytioally from 
nitric acid solution, follow^ by separation of the 
cadmium from sine with hydrogen sulphide, in so- 
lutions of regulated acidity and small vohune. 
The cadmium is finally weighed as sulphate. 

The eleotromeirio titration of eiito: F. BdbOTiL 
V. Biobowskt. In the potassium ferroeyanide 
method for determining sine there are three prin- 
cipal sources of error: (1) Oxidation of the ferro- 
eyanide by any nitrie aeld, chlorine, or bromine 
present; (2) preeipitation of other metals along 
with Einc; (3) uncertainty of the end point To 
remove the first source of error precautions such as 
the addibon of SO, should be taken. To avoid the 
precipitation of other metals the rational proeed- 
ure is to change the conditions of the ferroeyanide 
precipitation by carrying it out in solutions eofi- 
taining from 10 to 20 per cent HCU In these solu- 
tions sine ferroeyanide is only slightly solnbls, but 
lead, manganese, iron and copper ferrocyanides 
are very soluble. Since the ordinary indicators can 
not be used at this concentration of acid, an elec- 
trometric determination of the end point is 
adopted, which is found to be quicker and more 
accurate than the older methods. This consists in 
noting the point at which there is a sharp change 
in potential of the solutions against a platinum 
eleotrode. The apparatus is the same as that used 
in determining the end-point of oxidation and re- 
duction reactions in the analysis of Iron, vanadium, 
chromium, etc. Experiments on a number of salt 
mixtures show that the end point is not afFeeted 
by the amount of acid or neubal salts present 
within reasonable limits, nor by the presence of 
iron, lead, manganese (up to 50 mg.), or by small 
amounts of copper and cadmium. The prdiminary 
operations for the purification of the ore therefore 
loee their customary importance; eomparatlTe re- 
sults show that the electrometrie method is more 
rapid than the usual procedure. 

The vapor pressyre of eino and related metait: 
John Jounbton. A review of the somewhat scat- 
tered obeervations on the vapor preenire of hi^- 
boiling metals, and a reduction of the data yWd- 
ing equations by means of which the vapor preenire 
at any temperature can be ascertained. Published 
obeervatloiis on the volatUlty of metals, aleoe and 
from mixtoree, axe also summarised. 
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The new tine fieldt of Kantat and Olddhoina: W. 
P. Hatncs. a Tlslt to tbo now tine fleldi loath of 
Bnxter Spring!, Kausu, nnd to Pleher and Ad- 
miralty, Oklahoma, thowi tho great atrldet in pro- 
duction which this district is making. Small drill- 
ing rig! dotting the prairie mark tho adranee 
guard, prospoetlng to determine the Talue and ex- 
tent of the ore bodies. Ooneentratlng mills follow 
closely and give the appearance of a large city. 
The ore minerals in this new district are chiefly 
sphalerite with some galena and variable amounts 
of pyiite and marcosite. This ore is much richer 
than in the older Galena- Joplin district and fre- 
quently contains over 20 per cent, of sphalerite. 
The origin of the ores of this district is still some- 
what in doubt, but the most recent researches by 
Siebenthal have led him to conclude that they have 
been produced from the disseminated sulphide min- 
erals scattered through the Gambro-Ordovician 
limestones, by artesian waters transporting them 
in solution and ascending and depositing them in 
the open spaces of the cherty members (Grand 
Falls chert) of the Boone formation (Burlington 
or Missisaipian limestone), which is the productive 
horiion in this region. 

Meoent invettigatUme on the tmelier tmoJce prob- 
lem: JL £. Wells. At most smelters where large 
quantities of sulphide ores are being handled, seri- 
ous efforts are being made to utilize through the 
manufacture of sulphuric acid, liquid dioxide or 
elemoital sulphur, the sulphur dioxide which re- 
sults from the roasting and smelting of these ores. 
However, at plants situated at a considerable dis- 
tance from markets for these products, only a 
comparatively small amount of the sulphur can be 
so utilised. It is recognized that although the 
amount of the smelter waste sulphur gases that 
will bo utilized in commercial products will be in- 
creased steadily, yet, for many years to come, 
these smelters will be obliged to waste large vol- 
umes of sulphur dioxide daily Into the atmosphere. 
Therefore, efforts are being made to determine 
how, under different climatic and topographic con- 
ditions, these large volumes of sulphur dioxide can 
be discharged into the atmosphere without doing 
injuij to vegetati<m in the surrounding country. 
In this paper the development of the methods for 
eondnctlng these investigations were discussed 
briefly. 

Noiet %pan ike hgdro-metdllwrgieal and cleetro- 
Jftic treatment of tine are: E. E. Watts, After 
briefly discussing the treatment of sine ore, the 


paper rriated the writer's experimental work upon 
the ore of the Sullivan Mine of Kimberly, B. 0. 
This work served to devdop a process that invotved 
a sulphurous acid leaching of the ore, *nd further 
experimental work developed the Watts Process. 
By this process, tine oxide obtained by any suit- 
able means is treated In specially eonstruoted 
electrolytic tanka for the recovery of sine. The 
work done in the experimental plant of the Electro 
Zinc Company at Welland, Ont, was diseusied* 

Chemioal esominotion of induttrial brinet: 0. B. 
SwEENTT and Jaicbs B. Witheow. The value of 
chemical examination, from the manufacturer 's 
standpoint, was discussed. The errors resulting 
from improper sampling were shown, and a sugges- 
tion for a standard method given. The constituents 
which it was thou^t should be determined w e re 
given; together with the form in which they should 
be reported. A standard procedure for determin- 
ing the density was given and the best tempera- 
ture to use was discussed. Suggestions for deter- 
mining total solids from the author's experiences 
were given. Procedures for silica, Iron and 
aluminum were given and shorter methods for cal- 
cium and magnesium in mineral waters. Barium, 
strontium, sodium, potassium and snlfunc acid 
procedures were given, also modifloatlons of the 
methods for bromine determination. 

Contribution to the industrial chemistry of 
chide and chewing gum: Frederic Danmebth. 
The author presents methods for the valuation of 
commercial block chicle by determining moisture, 
viscosity, resins, proteins and earbohydratea and 
mineral matter. Twenty problems relating to tbe 
chewing gum industry are presented. The total 
exports of flnished chewing gum, amounted in 
1916 to $674,400, equivalent to approximately 

718.000 pounds. This represents crude diicle 
equal to at least 179,000 pounds. Tbe amount of 
chicle imported, manufactured and consumed in 
the United States in 1916 was approximately 

7.031.000 pounds equivalent to 28424|000 pounds 
of chewing gum. Besearehes are at present being 
carried out on the constituent elements of efaiele— 
alpha ehlcl-alban; beta ehid-alban; gamma ehlel- 
alban; chiel-fluavil, and oklol-gutta. These sob- 
stances have been investigated by Tschirsoh and 
later by Boss and Cohen. The la^ investigators 
have not entirely agreed with ^ results pnUished 
by Tschirsoh. 

Apparatus for determining the speellU) gravity of 
naturet gas: Obab. E. Frakou. The apparatus 
is to be used according to the method proposod by 
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Brmmm, wbleh li bued on ibe fftot that the 
gravity of two gaM bear approximately the nme 
ratloa to each other ae do the wiiiarei of their rate 
of flow when peering through a very mall open- 
ing. The apparatna eonrieti of a pipette or burette 
to whleh la aealed at right anglee, Juit below the 
tip, a glaaa atc^fwoek. To the tip of the burette 
another atopeoek la aealed which la provided with a 
vny amall, praetlcally inviaible opening. The gaa 
to be examined la admitted through the larger aide 
opening and the time of eaoape la meaanred 
ttough the amall opening. A sample of air la 
meaanred In the lame manner. The following ex- 
ample will serve aa an lUuatration: The time re- 
quired for the sample of gaa to escape was 13.4 
■eeonds and for the eaine quantity of air, 11.8 eee- 
onds; theee eqnared are equal to 100.4 and 120.0. 
Aa the apeeifle gravity of natural gaa ia referred 
to air aa unity, the apeciflo gravity is obtained by 
dividing 120.9 by 170 8 = 0.723 the speelfle grav- 
ity of the gas. 

Comparative resiUU from experimenU in the 
diitiUery with open and doeed fermentert: NiXLa 
C. OtTVKD. A closed iron fermenter of the latest 
type with a capacity of 4|000 liters was brought 
from Germany in 1014 and a wooden open tub of 
the same capacity was oonstnioted. Eleven experi- 
ments were madei fermenting slmnltaneouily mash 
from the same batch in both vessels. The results 
obtained were in favor of the closed fermenter, 
vis., lower acidity in the finished beer, and in- 
creased yield, amounting to one per cent of spirit. 
The yields from the open fermenter corresponded 
to the average yields obtained in the ordinary nor- 
mal runs of the distillery. 

The effeote of exposure of some fluid bitumens; 
Ohablu 8. Bkxtx and Bichaxd H. Lewis. The 
work described was a eontinnation of that begun 
by Hubbard and Beevs {Jour, of Indue, and Eng, 
CKem,f 1018), and of later remits published by 
Beeve and Anderton in the Journal of the Frank- 
Un Institute, October, 1016. Experiments were 
carried out along similar lines to those previously 
followed, using finid types of products which had 
not been previously investigated. Exposure tests 
conducted for a period of one year show that cer- 
tain types of petroleum harden materially while 
others are relatively little changed In their phys- 
ical character, although all are materially changed 
In their compoiition as shown by the change In 
percentage of bitumen insoluble In naphtha and 
free and fixed carbon values. The relation be- 
tween amounts volatilisad upon heating for vari- 
ous periods in a laboratory oven at 163” 0. and the 


amount! lost upon atmospheric expomre were 
shown by tables, and zeUtions between the charae- 
ten of the reelduee obtained by the two methods 
of volatilisation were given. As in the previous 
work referred to, the changes whlrii occur In bi- 
tumens upon exposure ere notably greater than esn 
be accounted for by mere loss of volatile constitu- 
ents, and are due to chemical changes in the con- 
stitution of the bitumen Itself. 

The thermal and pressure decomposition of an 
absorbent oU: Oustav Eoloit. An absorbent oil 
derived from a Pennsylvania crude petroleum, 
■peeifle gravity 0.828/10.0« 0. and 05.3 per cent, 
boiling between 250” 0. and 350” C. was subjected 
to temperature conditions of 600” C., 600” C. and 
650* G. In the gna phase at one and eleven at- 
mospheres pressure. The above conditions of tem- 
perature and preaeure gave the following per- 
centages of gasoline, bensene, toluene and sylenes 
on basis of oil used. 


Tnpentun ProHurc la Atiaomtavii 


BMiioi onvme 

550* 0 

eoor o. 

eso^o 


1 

It 

l 

n 

I 

It 

Per cent. nsoHne... 
** oeiixena... 

116 

19.5 

16.4 

18 8 

16 8 

14 8 

00 

00 

0.8 

8.4 

2A 

5A 

“ toluene... 

06 

1.7 

lA 

44 

89 

4.4 

xylenes... 

0.8 

1.7 

06 

2J 

1.6 

2.8 


The formation of bensene and toluene by the ae- 
iion of aluminum chloride on solvent naphtha: 
Gustav EoLorr. Solvent naphtha derived from 
the thermal decomposition of coal, having a epe- 
eifle gravity of 0.867/16.6” 0. and 03 per cent, dis- 
tilling between 136” and 160” G. with the dry 
point at 181” C. was treated with anhydrous 
aluminum chloride. Five per cent, by weight of 
AlCl., was added to one liter of solvent naphtha 
and distilled over in two hours from a Hempel 
flask until 78 per cent, came over. The distillate 
was nentralixed with oanstio, washed and dried 
over calcium chloride. The distillate upon aualyais 
gave on the basis of solvent naphtha used 1.2 per 
cent, of benzene and 13.9 per cent, of tolnme. 

The determination of available oxygen in oxU 
dised manganese ores: 0. L. Babnxbet. The 
oxalic acid method ia in common use in America 
for the determination of available oxygen in oxi- 
dised manganese oree and hence is the basis for the 
evaluation of such oree for certain industrial pur- 
poses. This method gives ineonsisteat leenlts 
causing much diifleolty in control work involviiig 
the use of pynduaite and similar produota. The 
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sMthod if diown to be higU^ empiiiea^ the erron 
being produeed bj deeompoeltloii of the ozeUe 
aeid hj the action of the light in the preeence of 
manganese salts. A modified ferrous solfate 
method is accurate and Is reeommended for fac- 
tory control work. The latter method gives re* 
suits in close agreement with results obtained by 
Bunsen’s distillation method and a new direct 
iodimetric method worked out bj the author. 

Some relations of the effect of over-Jiecctxng to 
certain physical and chemioal properties of as- 
phalts: A. W, Hlzsok and Hakold E. Hands. An 
oil asphaltic cement, a brick filler fluxed with an 
asphaltic oil reeiduam and a crude Trinidad 
asphalt were heated to various temperatures be- 
tween 163* C. and 350* C. under uniform eondi- 
tiona Physical and chemical analjrses were made 
on the products of the various heatings. The re- 
sults show that heating asphalts above certain 
temperatures change both the physical and chem- 
ical properties. The carbene content was not 
changed materially until the temperature of heat- 
ing was above EOO* C. Above that temperature 
there was a decided Increase in carbenei. The re- 
sults seem to indicate that carbenes are the result 
of cracking paraffine and asphaltic hydrocarbons 
into napthenes and unsaturated hydrocarbons. 
Moderate heating may so change the nature of the 
asphalts as to render them more soluble in carbon 
tetrachloride than in carbon disulphide. Over- 
heating causes marked changes in natural and oil 
asphalts which render them unfit for many struc- 
tural purpoees. Two hundred and thirty-five de- 
grees Centigrade is probably the maximum tem- 
perature to which an asphalt may be heated with- 
out permanent injuries to its useful propertlee and 
for certain stmctural purposee th^ should not be 
heated above 200* 0. It is believed that the fixed 
earbon content when corrected to the original 
weight before heating offers a means of tracing 
the changes in the molecular structure of the hy- 
drocarbons when they are subjected to the influ- 
enee of heat There is a close relation between 
the carbene value and the physical and chemical 
properties of asphalUe materials. The carbene 
specification is important for asphaltio materials 
for construction purposee. 

Chemical Industry in Canada; H. E. Hows. 
Tbe paper outlined something of the chemical in- 
dustry in Canada, with special reference to recent 
important developments and new processes iidiieh 
have been perfected under the stimnlating Influ- 
ence of war conditions, but which will become im- 
portant factors in the chemical busincH after the 


war. It also reeoonted eomething of the aatarsl 
reeoareee of as indicating the raw mate- 

rials upon t^lch proeeeeee and Industries 

may eventually be baaed, eonclndiag with the state- 
ment of the steps that are being taken by private 
corporations, educational institutions and the gov- 
ernment to app^ seientifie and industrial rssearA 
looking toward the more economic utilisation of 
natural reeoureea and the establishment of ehem- 
leal industnee to serve a population which will 
undoubtedly Increase at an abnormal rate follow- 
ing the declaration of peace. 

The avaOdbility of nitrogen in fertilisers. A 
new method hosed on the nitrogen rendered vater- 
soluble by incubation with a fertile soil; J. P. 
Bohrokdxb. Theoretical and practical eonsldero- 
tions governing the availability of cubstaneco for 
plant nutrition in recent reeear^ee dealing with 
the assimilation of various forms of nitrogen and 
the merits of various methods for determining 
availability were discussed. A proposed method 
consists of incubating a small sample of fertUiser 
with a 100 gm. portion of fertile soil at 80* 0., 
maintained Just below its critical moisture con- 
tent and determining the total mtrogen that has 
been converted into tbe water-soluble form. It 
differs from the nitrification method and the am- 
monlflcation method in that it takes into considera- 
tion both of those forms of nitrogen; also that in 
the form of nitrites and soluble protein compounds, 
all of which are assumed to be available or readily 
convertible into available form. It makes pos- 
sible a shorter incubation period than in the nitri- 
fication method and tho use of tbe exact ammonia 
determination instead of the dMouli nitrate eeti- 
mation. 

The fertiliser value of oUy uiastes—IL, garbage 
tankage: J. P. Schboxdes. The origin and compo- 
sition and principal methods of rendering gaihage 
were briefly outlined. Complete analyses of twenty 
samples of garbage tankage, representing aU tlw 
larger garbage reduction plants in operation in 
this country, show on the average 3.3 per cent am- 
moma, 7.84 per cent bone phosphate and 0.80 per 
cent potash, after removal of the oU, whidi usually 
amounts to about 12 per cent Oaloulations based 
on these analyses and on flgnrea showing produc- 
tion in oitiec of 60,000 and over, call attention to 
the large source of ammonia available. Tbe availa- 
bility of this ammonia for plant use Is diown by 
experiments with different methods, and tbe gen- 
eral applicability of the material for fertUiser por- 
poees based on its physical and chemleal piopv- 
ties was discussed. 
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THE FUTURE OP THE BIQHA XI ^ 

In a fow weeks it will be thirty-one 
years since some students of Cornell Uni- 
versity, feeling the injustice of the old- 
fashioned kind of education that gave all 
its honors, all its encouragement to the 
students of the liberal arts, planned an 
honor society in the sciences. They 
thought, as most of us now think, that 
not all of good was confined to Latin and 
Greek, that there was also merit in the nat- 
ural sciences, that the student of geology 
or of engineering was as deserving of hon- 
ors and of encouragement as the student of 
the classics As they walked home from 
the commencement where the honors of Phi 
Beta Kappa had been bberally bestowed, 
they conceived a society that would recog- 
nise in an equal way the merits of the 
bachelor of science. And the Sigma Xi 
was born. 

But higher education in America, as in all 
nations, has developed much since those 
days, and that exponent of the liberal ed- 
ucation of those days has also changed. 
The Sigma Xi of 1886 would find little en- 
couragement m most of our universities 
to-day, and we of the Sigma Xi may justly 
claim some of the credit for that change. 
The classical education of fifty years ago 
has but few proponents to-day, for science 
is now recognized as an essential part of 
any liberal education. 

Perhaps some of us are claiming too much 
for science in education ; I half believe that 
we arc. When I received my bachelor de- 
gree, a good many years ago, my commence- 
ment speech was a diatribe on Latin and 

lAa address delivered to the initiates of the 
Yale ehapter of the Sigma Xi, April 8, 1917. 
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Oredc, which had exacted a fall half of all 
my college work. But, I have frankly to 
admit that my debt to them is great, great 
because the science of those days was not a 
substitute for them, nor am I fully con- 
vinced that it yet is. 

The Sigma Xi was founded, we may 
frankly admit, merely as a rival for the 
Phi ^ta Kappa — perhaps there was a 
flavor of sour grapes in its origin I Has 
it justifled its pastT Is there justification 
for it to-day, and need for it in the future f 
Without reservation the answer to all these 
is yea. But, for the Sigma Xi of 1886 
the need was brief. Science has won recog- 
nition as an essential part, though not the 
whole part of any liberal education. There 
was a time, not so very long ago, when 
studies of immediate bread-and-butter in- 
terest Irere debarred from the curriculum 
for the bachelor of arts degree as contam- 
inators of a liberal education. I can re- 
member a long and warm discussion in one 
of our large universities as to whether the 
study of human anatomy might safely be 
substituted for that of cat anatomy; not 
because the study of man was less worthy 
than the study of cats, but because the one 
was pursued for a practical purpose while 
the other was merely disciplinary. My col- 
leagues of the language side feared that it 
would be, as indeed it was, a wedge to make 
education practical as well as cultural. 
Similar discussions are not often heard now 
in our faculty meetings. To preserve the 
degree of bachelor of arts in all its pristine 
aristocratic purity, the degrees of bachelor 
of science and of philosophy, and of I know 
not what else, were widely introduced for 
the proletariat in science. For a long time 
they were the penumbra of classical learn- 
ing, and even yet in some places they have 
not won their full place in the sun. I hope 
that the time will soon be here when there 
shall be no), distmctions anywhere between 


the student of Greek and the student of 
botany or ehemistry, or of psychology. 
One is as useful in its way as the others, 
and has an equal plaeo in liberal ednoa- 
tion, but not to the exolnaion of others. 
This is now so evident that the statement 
would be a mere platitude, were it not that 
the Sigma Xi was founded expressly to 
help break down the distinotion. 

The Sigma Xi has long since ceased to 
look exclusively upon the other side of the 
Phi Beta Kappa ^eld. The ideals of our 
society are not those of its founders thirty 
years ago, when the simple recognition and 
encouragement of scientific studies were 
the most that it could do. Its higher ideal 
is now, as it has been for years, I can say 
with your unanimous approbation, the en- 
couragement of productive scientific schol- 
arship. The encouragement of scientific 
scholarship is but a part of its function. 
The student who, when he dons for the first 
time his academic gown, is able to talk 
learnedly of what his text-books and teach- 
ers have taught him about chromosomes, 
the mutations of (Enothera, dominant and 
recessive characters, the location of Cam- 
brian rocks, the secret history of trilobites 
and dinosaurs, or the mysteries of ions and 
organic compounds, is a worthy candidate 
for membership with us, but he has not 
justified his right to full fellowship with 
the Spoudon Xunones until he has given 
evidence of his ability and desire to use 
that knowledge for the benefit of science. 
Our ultimate ideal, then, in a few words, 
IS the encouragement of research. And the 
student may properly ask, what do you 
mean by research t 

The word is something of a fetish with 
us. Is counting the number of feathers in 
a bird's wing, or the hairs in a mosquito's 
antenna research. Yes, if it leads the stu- 
dent better to understand the structure of 
all birds and all flies. Otherwise it might 
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u well be done by a properly oonatmeted 
macihtne. We have been told that the mere 
aeonmnlation of aimple acientifle facts 
never makes a leader in science, that, for 
instance, the collection of birds and bogs 
and braohiopods and their discrimination 
into species and subspecies is an inferior 
kind of research in natural history. But, 
every adentiflo man of repute in the past or 
present has begun in just that way, by the 
discovery and discrimination of scientific 
facts, however simple they may appear to 
others. Lamarck was a mere collector and 
namer of mollusks ; Charles Darwin wasted 
years of his brilliant life in classifying cir- 
riped crustaceans — I wonder how much 
those cirripeds had to do with natural se- 
lection, and I wonder how many of us 
would know a eirriped if we should meet 
onet Agassiz gave years of his life to the 
collection and study of poissons fossiles, 
and it requires no more acumen to classify 
fossil fishes than living bugs, for I have 
tried both. The collection and discrimina- 
tion of mosquitoes was once a puerile pur- 
suit. But, had there been no collectors and 
classifiers of mosquitoes, yellow fever would 
still be ravaging our seaports, and perhaps 
the Panama Canal would not now be a real- 
ity, and the safety of our nation endangered. 
Can any one see any possible relation be- 
tween a mere entomological collector and 
the destruction of great cities by wart 
Had not Loewenhoek, in mere curiosity, 
found those organisms we call bacteria, and 
others wasted their time in studying and 
classifying them, there would have been no 
Pasteur, and antitoxins unknown. Is there 
no relation between such trivial pursuits, as 
some of our friends would call them, and 
typhoid fever T 

I say, and say with deep conviction, that 
the ability displayed in the observation 
and discrimination of what often appear to 
us to be trivial things may be as great as 
cnat required for the formulation of far- 


reaching laws in science. Even the iyzo 
can draw eondnsiona, that is, recognize 
laws, when facts are numerous enough, and 
the best of ns can do nothing without facts. 
And the discovery of natural laws is sure to 
come when facts are numerous enough. It 
is the tramed student who anticipates them. 
How many great discoveries or great inven- 
tions have uneontested claimants t Who 
was the discoverer of electricity, photog- 
raphy, telegraphy, telephony, aviation, or 
even evolution t 

Let us not, then, deride the student be- 
cause ho is doing what we in our conceit 
think is unimportant There are fashions 
in science as in everything else, and we are 
rather inclined to ridicule him who is not 
quite up to fashion. Shall we tell the candi- 
date for honors in Sigma Xi that he must 
be in fashion T That research is research 
only when it leads to worldly recognition T 
No, train him aright, and nothing will be 
too trivial to merit his study. It is not 
what be does but how he does it that makes 
the leader in science as in everything else, 
for there is nothing small in science. 

One of our noted chemists, not long ago, 
I have been told, after the publication of an 
important paper, when asked by the presi- 
dent of his college of what use his discover- 
ies were to the world, replied that be hoped 
they had none. We would not wholly agree 
wilh him, 'because the ultimate end of all 
our research is the benefit of mankind, and 
there surely must be some practical use of 
every fact in science. He did emphasize, 
however, the first essential of every true 
scientist, the desire to learn new truths for 
the sake of truth. 

Research ability I would define as the 
ability to observe, to discriminate, and tor 
judge, coupled with au intelligence that is 
always asking the reason why. Given this 
ability to observe and to understand, and 
its possessor has the foundation for sue- 
ecss, whether in science, in arts or in the 
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everyday affairs of life. Every day life is 
but a continual round of original research 
for every successful physician, lawyer, 
statesman or business man. And this is the 
highest aim of our society, to encourage the 
training of such students. As teachers our 
pupils look to us for inspiration and he 
only can give inspiration who knows the 
joy of research himself. 

As a society for the mere giving of hon- 
ors for scientific scholarship we have out- 
grown OUT past, and indeed that was our 
function only for a brief time. But we still 
have a duty to encourage scholarship, for 
without scholarship there can be no re- 
search. It is human nature to seek honors. 
Scientific men, like all others, from the 
humblest to the greatest, welcome them, 
whether it be membership in the Sigma Xi 
or in the National Academy of Sciences. 
When honors come as rewards for meri- 
torious work accomplished they cheer and 
encourage; and they stimulate ourselves 
and others to higher efforts. We would not, 
if we could, abolish honors for scholarship 
from our society, we would not restrict 
them to accomplished research. 

And our colleges and our nation need us 
for the higher work; never was there 
greater need for the work we can do, and 
these dangerous days are impressing us 
with that need. Until the millenium comes 
when we shall all live in peace and har- 
mony, and like the dinosaurs grow big, fat 
and vulnerable and like them become ex- 
tinct, the nation will need the utmost we 
can do in science. 

Is it merely a coincidence that the life of 
the Sigma Xi has been nearly synchronous 
with the marvelous development of science 
in America f When this society was bom 
there were but a few score of noted research 
men in science, and but one or two special 
societies in science. Now we number our 
alumni by the thousands, active research 
men by the hundreds, and scientific so- 


detiea by the score. Then it was necessary 
for young men who would do things in sci- 
ence to go abroad, and chiefly to Germany, 
for their training. Who is there now who 
finds it necessary to go abroad for lack of 
suitable instraetion here I It was not many 
years ago that I heard the justly famous 
Dr. Koch, of Germany, say that America 
was becoming the leader in medical educa- 
tion and that soon it would be necessary 
for foreign students to come here for their 
best training. We have been told so many 
times by our acientifle friends abroad that 
we are precocious but still undeveloiied in 
science that we have been inclined to be- 
lieve them. But that time haa passed. 1 
say, not in boastfulness, but in eonscions 
truth, that to-day America is doing more 
research work in nearly every branch of 
pure science than any other nation upon 
the globe. And the quality of our work 
suffers not in comparison. I have grown a 
little weary of the common assumption that 
we are still looking across the water for our 
inspiration and guidance in scientific re- 
search. 

We are doing more work, we are doing 
quite as good work in pure science, not be- 
cause we are any abler or better than other 
people, and especially Germany, but because 
ours is a democratic nation that gives to 
every one opportunity and stimulus; be- 
cause we are leas bound by precedent, be- 
cause the teachers of our colleges and uni- 
versities are less creatures of control. In 
Frankfurt-on-the-Main 1 was told, a few 
years ago, that the national government 
would not permit the privately endowed 
university they were founding there to ap- 
point its own faculty. It reserved the 
privilege of making every professor a crea- 
ture of the controlling govenunent. Fancy 
what our progress would have been in 
America had a self-perpetuating cabinet of 
the national government had the power to 
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nominate erery teacher in OTery college of 
our land I 

Theae are some of the reasons, I am snre, 
for oiir remarkable development in pnre 
science during the past forty years, some of 
the reasons why we may look forward to 
still greater progress in the coming years. 
Has our society had no part in this prog- 
ress t Shall its part in the future be 
greater, or least Do our colleges and uni- 
versities still have need of us to strengthen, 
to sustain t 

In one great side of science, however, for 
which our society stands, we, as a nation, 
have failed as compared with others, and 
especially Germany. Applied science, I 
mean, or at least some branches of it. Eng- 
land is awakening to its negligence in the 
past ; never in the history of the empire has 
the scientific man of Britain been more ap- 
preciated than he is at present. And there 
is a new epoch for America coming soon. 
We have our Langleys, our Maxims, our 
Bells, Edisons and Wrights of whom we are 
proud, but our colleges have not had much 
share in their production, and we in the 
pure sciences are still a little inclined to 
look askance at them as the antithesis of 
that supposed ideal of our famous chemist. 
Has the Sigma Xi done all that it should 
in the past to encourage the applied sci- 
ences f Shall we give greater encourage- 
ment to the student who counts the bristles 
in a mosquito’s proboscis or the plasmodia 
in its stomach than to him who applies that 
knowledge to the prevention of yellow 
fever f Does it require less ability, less re- 
search to observe, to discriminate, to judge 
in the construction of an airplane or a talk- 
ing machine than to trace the fibers of a 
cerebral ganglion, or reconstruct the back- 
bone of a dinosaur t Have we done what 
we should t Or shall we frankly restrict 
ourselvM to the encouragement of research 
in pure science and leave its application 
for others to further, to encourage t I be- 


lieve that the decision is now before ns, and 
upon our answer depends much of the fu- 
ture of our society. Trained as a young 
man in two professions of applied science, 
and the most of my life given to research 
in science so pnre that its application to 
things practical seems remote in the ex- 
treme, perhaps my sympathies with both 
are more pronounced than usual. I can see 
no difference in the quality of research that 
I gave to locating a railroad line, the treat- 
ment of a patient with measles, or the re- 
construction of a paleozoic reptile. It 
would be a misfortune for us, I earnestly 
believe, to restrict ourselves to the encour- 
agement of research in pure science. 

A great future, I am sure, for science in 
America is jts application, and the greater 
efficiency we reach in making use of the 
many discoveries of pure science for the 
amelioration and improvement of our con- 
ditions as a nation, the higher will be the 
honors, the greater encouragement we shall 
receive in the discovery of new facts and 
of new laws ; the more honorable, the more 
appreciated will be the profession of the 
research student in pure science. 

Because we as a society have not done all 
that I think we should have done in the 
encouragement of the applied sciences, nu- 
merous rival societies in our technological 
schools have come into existence. We are 
all working for the same objects, why 
should our efforts be weakened by rivalries t 
Why should we not all be united in a single 
great organisation for the promotion of all 
branches and sides of sciencet I feel sure 
that the greater extension and the greater 
usefulness of the Sigma Xi has been hamp- 
ered by our lack of accord in our ideals. 
Some of our chapters grant membership 
almost wholly for high scholarship, others 
exclusively to graduate students who have 
accomplished or are accomplishing meri- 
torious research work. And this lack of 
unanimity has prevented, 1 am sure, the 
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greater extenaion of the society. We have 
but thirty chapters, an increase of bat ten 
in the past ten years or more. There are at 
least a hondr^ institutions in America 
that need snch encouragement as we can 
give. We have hesitated to extend our so- 
ciety, not because we are aristocratic, but 
because we earnestly desire to keep its 
ideals high, and know no way by which to 
ensure their preservation. 

A step has been taken, one that I have 
hoped for for years, to define more pre- 
cisely our ideals that we may entrust them 
fearlessly and safely to every institution 
where a few of ns are gathered together. 
And I am still farther encouraged to be- 
lieve that in the end, even though it be 
slowly, it will lead to the results I have 
long hoped for, the extension of our society 
throughout our nation. Other organizations 
are doing much for the promotion of scien- 
tific research; ours is the nobler duty to 
train men and women for research in sci- 
ence, both pure and applied, to sustain, to 
encotirage the university in the develop- 
ment of the science of the nation. Yale has 
done very much in the past, I am sure it 
will take its full part in the advancement 
of the future. Its ideals have always been 
high and they have been reflected in the 
chapter of the Sigma Xi. 1 can say with 
assurance that in no chapter of the society 
is the honor of election to membership 
greater. 

In conclusion, I would say a few words 
to the initiates of this evening. You have 
pledged yourselves to uphold and sustain 
the ideals of the Sigma Xi. An honorable, 
a useful future lies before you. The world 
needs you as it has never needed such men 
as you before. Your vocation in life is 
more honorable than it ever has been be- 
fore in the estimation of the world. I am 
sure that when you shall have reached my 
age, science will have won far greater hon- 
ors yei for its earnest and sincere devotees. 


even as it has changed marvidously since 
the time when I was as young as you are. 

New facts and new laws awaiting your 
discovery are as numerous as ever. Your 
work may be greater, but you are equipped 
to do that work more easily than we were a 
score or two years ago ; your footsteps will 
be more direct, and the harvest that awaits 
your reaping is very, very great. And I 
would encourage you wiA the assuranee 
that, no matter how humble that woric may 
seem to you, if you have learned rightly to 
observe, to discriminate, and above all, to 
judge, there are no limits but your energy 
and your ambition to the heights yon may 
climb. Samuel W. Wilubtom 

UMivBSBnrr or CmoAoo 


THE WORK OP DEAN H. L. RUSSELL 

DinuMO oommencement uroek his oolleagnee, 
friends and former students cdebrated the 
twenty-fifth anniversary of the dootorate of 
H. L. Buasell, dean of the Oollege of Agri- 
culture of the TTniversity of Wisconsin. In 
180S Johns Hopkins University honored fto- 
fessor Ruasdl by conferring this degree upon 
him. This year (1817) also marks the com- 
pletion of twenty-four years of service to the 
University of Wisconsin. The last ten years 
of this period have been occupied in directing 
the activities of the College of Agriculture 
and the Experiment Station. 

At the anniversary last week bound records 
of the results of the work aeeomplished by 
Dean Bussell were presented to him. Three 
sturdy volumes there were— nearly two thou- 
sand pages. 

*'What Dean Bussell has meant to Wis- 
consin and her farmers purely as an invest- 
ment cannot be estimated, so extensive have 
been his activities and so far-reaching their 
results,” said E. G. Hastings, professor of bac- 
teriology, in speaking of the relation of Dean 
BusselPs work to Wisconsin end her farming 
industry. Professor Hastings has been olosdy 
associated with Dr. Buasell in his work as a 
bacteriologist, having worked with him when 
he was head of the department of bacteriology 
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and beoomizii^ head bizuBolf when the position 
was vacated by Dr. Bussell. Professor Hast- 
ings said: 

At the time Dean Boswell was gradoated from 
the University of Wlseonsin In 1868, bacteriology 
was just being developed at the university. The 
history of what bacteriology has done for the con- 
trol of many Mtimal diseases, such as hog cholera, 
anthrax, black leg and bovine tubercnlosis— dis- 
eases which formerly killed off thousands of head 
of live stock annnalty; of what It has done for the 
production of milk and the consequent lowering of 
the nation's death rate, especially among infanta; 
of what it haa done for the control of plant dis- 
eases, thereby saving millions of dollars to the 
eonntry annually by Inueased crop production; of 
how the cheeae industry has grown with increasing 
knowlodgo of bacteria, of what has been learned 
about the power of nitrogen-fixing bacteria, to en- 
rich the soil and thus increase the crop yields, of 
how it has brought about improved sanitary con- 
ditions, and how it has helped with the conning In- 
dustry and the preservation of food by other meth- 
ods— the history of all this, which is the history of 
agricultural bacteriology during the past twenty- 
five years, speaks for the wisdom of spending 
m(mey and time on the study of bacteriology la 
any state, and especially in a state with the dairy 
and crop record of Wiscon si n. 

The introduction of bacteriology at the Univer- 
sity of Wisconsin was due to the efforts of Dr. Wm. 
Trelease, now of the University of Illinois, and to 
Dr, B. A. Birge, dean of the College of Letters and 
Science of the University of Wisconsin. The first 
announcement of courses In this subject was con- 
tained in the university catalogue issued in 1887- 
1888. It may seem strange that even before the 
science of << bacteriology ' ’ had received its name, 
it had found a place at this then far-western insti- 
tution. This was due to the fact that those per- 
sons in charge of the university were men with 
the spirit of the pioneer. A pioneer must be a 
progressive man, a man who Is always on tiie job, 
a man of good Judgment as to the road to follow. 
Bneh men Wisconsin had. 

Dean Bussell became Interested in bacteriology 
early in his career as a student, and under the in- 
fluence of his teacher, Dr. Birge, he decided to go 
to Europe for instruction under the masters of 
what was then a comparatively new subject. He 
studied at Berlin while Bobert Hoeb, the great 
pioneer of medical bacteriology, was actively en- 
gaged in t^e ac^^^g and inyestlgatingi and at Paris 
while Ldois Pasteur was still busy in his labora- 


tory. He returned to America and spent one year 
under Dr, WUllam Welch of the Johns Hopkins 
University, thus completing the eighth year of his 
preparation for work — a long time in getting ready 
to work but the wisdom of this Is shown in the 
things accomplished in the next twenty-five years. 

About this time, in northem Germany and Den- 
mark, the relation of bacteria to daitying, espe- 
cially to the manufacture of butter and cheese, was 
beginning to attract attention. W. A. Henry, then 
dean of the College of Agriculture, with true 
pioneer spirit, realised that Wisconsin was destined 
to be a great dairy state If matters were rightly 
directed; it had great natural reeoareea in lands, in 
climate and In men — ^for it had within its borders 
such men as Governor W, D. Hoard and TTiram 
Smith. Dean Henry's task was to make his inati- 
tutlon do its share in the development of this in- 
dustry. Looking back upon his work from the 
present day, no one can question his success. 

Dean Henry decided that dairy bacteriology wai 
something he must introduce In the work of the 
experiment and the college. It was moat natural 
that his attention should be directed to the first 
student of the university to adopt it as a life 
work. Dean Bussell came to the College of Agri- 
culture in 1893, and immediately began work on 
the relation of bacteria to dairying and to bovine 
tubereulosis. The tuberculin test was Just being 
Introduced into this country, the Experiment Sta- 
tion herd being the first one west of the Alle- 
ghenies to be thus examined. This teat revealed a 
sorry state of affairs; twenty-five out of thirty 
animals were found diseased. The herd was 
slaughtered. The new herd, which was assembled 
has been kept practically free from tuberculosis 
for twenty years. Animals have been introduced 
that later have reacted to the test, but the consist- 
ent and persistent use of the test has prevented 
any spread In the herd. True, expense has been 
involved in this work, but returns have been 
brought, both in money to the state and satiafao- 
tion to those m charge of the herd. Back in 1894, 
if the breeders of Wisconsin had adopted the ad- 
vice given in Bulletm 40 of this station pubbshed 
that year, the state would have been in a far more 
enviable position as far as tuberculosis goes than 
at present. 

Another subject which received much attention 
and which has accomplished an endless amount of 
good, was the study of the contamination of milk 
— ^the sources of such contamination and its pre- 
vention. Tbo work done in pesteurlxatioa of mOk 
outlined the method which is used so widely at the 
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premt tuna for the treetmant of market milk, a 
method that wae not actually put Into practice 
until ten or more years later because the industry 
was not ready for It. It is certain that the credit 
that should be ^ven Dean Busaell for his work on 
pasteurisation of milk has not been bestowed be- 
cause it came at too early a period in the develop- 
ment of the industry. 

Various other fields of farming investigation 
have engaged Dean Bussell’s attention, Including 
the study of bacterial diseases of plants, especially 
tbe bla<^ rot of cabbage. One of the lines of 
effort In which study of bacteriology has yielded 
results of great practical value was the relation of 
bactena to the ripening of cheddar cheese. The 
discovery that cheese could be ripened at much 
lower temperatures than was previously thought 
posslblo was a by-product of scientific work, a 
by-product that adds hundreds of thousands of 
dollars to the income of the cheese industry in 
Wisconsin yearly, and will do so as long as cheese 
is made. 

The state of Wisconsin has invested much mon^ 
in work that has been accomplished by Dean Bus- 
aell daring these twenty-four years of service as a 
bacteriologist and director of the work of the Col- 
of Agriculture and Experiment Station. The 
question of importance to-day is the soundness of 
the Investment and the returns it brings. Those 
who are best acquainted with tbe matter would 
cease to worry about tbe high cost of living and 
of dying if they could fed that their investments 
were one half as sound and would bring them one 
thousandth part of the returns that the state of 
Wiseonain receives from the money it has invssted 
In this man. 


THE PRIESTLEY MEMORIAL OF THE 
AMERICAN CHEMICAL SOCIETY 

Bt resolution of tbe council of the Amer- 
ican Chemical Society adopted at ite meeting 
in Uibana in April, 1910, the president was 
requested to appoint a committee to devise 
and carry out a plan for a suitable memorial 
to Joseph Priestley. After careful consider- 
ation of various plans, the members of the 
cioxnmittee desire to present the following 
recommendations to the Society: 

1. That a bust portrait of Joseph Freistley 
be secured, to be a oopt of the best available 
portrait; that this be retsined as the property 
of the'" American Chemical Society, but be de- 


posited as a loan in the National Museum in 
Wadiington. Also, 

2. That a gold medal be awarded at inter- 
vals of probably more than one yetr for supe- 
rior achievement in ohemical research; the 
award to carry with it the requirement that 
the recipient shall deliver an address before 
tho general meeting of the society at the time 
of the presentation or at such other time and 
place as the council of the society may direct. 

Carful inquiry has convinced the committee 
that, in order to carry out these plans, a fund 
of at least $2,000 should be secured. It is 
requested that subscriptions be sent to the 
chairman or to any member of the committee. 
Contributions of sums from $1.00 upwards 
are asked. 

Joseph Priestley was bom at Fieldhead in 
England in 1738. Although educated for the 
ministry, he became noted as a teacher and 
lecturer on natural science^ and especially as 
an investigator in chemistry, devoting his at- 
tention largely to the study of gases. Pme- 
cuted and shunned as a result of popular 
Iirejudioe for his theological views as a dis- 
senter from the Established Church, he mi- 
grated to America in 1794 and settled with his 
family in Northumberland, Pennsylvania. 
Here he established a laboratory and oon- 
tinued his work as an investigator in chem- 
istry. 

While famous throughout Europe and in 
America for his historical and philosophical 
writings, for his important work on the His- 
tory of Electricity, and many other oontribu- 
tions to scientific literature, he Is nuHre es- 
pecially known to modern chemists for hia 
researches on the chemistry of gases, which 
culminated in 1774 in the discovery of oxygen, 
described in his treatise entitled “Experi- 
ments and Observations on Different Kinds 
of Airs.” 

He continued in Amerioa to be a co n trib ut or 
to soientiflo and theological literature until 
his death in Northumberland in 1804. 

On July 81, 1874, many of tho leading 
chemists of America met near the grave of 
Joseph Priestley at Northumberland to honor 
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the memoiy of tlie man who had diaeovared 
oiTgan ona hundred yean befora In the 
aooovnt of the proceedings detailed in the 
Ameriean Ohemtsi for 1674, we are told that 
a movement was there begun which led later 
to the establishment of the American Chem- 
ical Sooietr- 

And as the foundation of the American 
Ohemioal Society has been thus linked with 
the name of Joseph Priestley^ it would seem 
proper that we should seek in some lasting 
way to commemorate his work as an inves- 
tigator and i^osopher and tirdess searcher 
after truth. 

It is earnestly hoped that the plana now 
proposed by the committee for a memorial will 
meet with ai^voval and that we shall be able, 
by means of an adequate subscription fund, 
to render such honor as is due to the memory 
of John Priestley. 

F. 0. Phillips, Chairman, University of 
Pittsburgh, Pittsburgh, Pa. 

H. T. Boqicrt, National Research Council, 
Munsey Bldg., Washington, D. 0. 

E. D. Campbell, University of Michigan, 
Ann Arbor, Mich. 

C. F. Ohakdleb, New Hartford, Conn. 

F. W. Clarke, U. S. Geological Survey, 
Washington, D. 0. 

E. 0. FRANKLm, Leland Stanford Jr., 
University, Cal. 

J. L. Howe, Washington and Lee Uni- 
versity, Lexington, Va, 

J. H. Long, Northwestern University, 
Chicago, HI. 

Edward W. Morlet, West Hartford, 
Conn. 

A. A. Noyes, Mass. Institute of Tech- 
nology, Boston, Mass. 

W. A. Noyes, University of Hlinois, Ur- 
bana, HL 

Ira Reubbk, Johns Hopkins UniverBity 9 
Baltimore, Md. 

E. F. Shith, University of Pennsylvania, 
Philaddphia, Pa. 

Alfred Springer, Cincinnati, 0. 

F. P. Yekabli, Chapel Hill, N. 0. 

Uommittss 


SCIENTIFIC EVENTS 

A STRUCTURE POSSIBLY FAVORABLE FOE OIL 
UNDER THE CENTRAL GREAT PLAINS 

In consideration of the present great inter- 
est in oil prospects in the Great Plains region, 
the United States Geological Survey, Depart- 
ment of the Interior, has prepared a report 
giving all available information regarding the 
structure of that region No oil or gas has 
been found in most of this wide area, but it 
contaius several anticlines and domes like thewe 
which yield oil and gas in central Kansan, 
Oklahoma and Colorado, so that the conditions 
are encouraging for exploratory borings. 
Wells have been drilled at a number of places, 
but most of them have either been sunk where 
the structure was not favorable to the occur- 
rence of oil or gas or have not been drilled deep 
enough to test all the strata. 

Tho structure of the Central Great Plains 
north of latitude 37° has been investigated by 
geologist N H. Darton, who has prepared a 
map showing by contour lines the location and 
configuration of a number of promising anti- 
clines and domes. Ono of these domes lies on 
the Nebraska-South Dakota line northeast of 
Chadron, its crest being on White River. It 
may continue southward under the great sand 
cover in Nebraska to join an anticline of mod- 
erate prominence which crosses the Republican 
Valley just above Cambridge, Nebr., and ex- 
tends into the western part of Norton county, 
Kans. 

A local dome of considerable height occurs 
in Hamilton county, Kans., its crest being 6 
or 8 miles southwest of Syracuse. It is on the 
flank of the largest dome in the Central Great 
Plains, which arches up the strata in Baca, 
Las Animas, and Bent counties, Colo., and ad- 
jacent parts of northern New Mexico. Its 
crest IS under the Mesa del Mayo, on the state 
lina A dike of igneous rock not far west of 
this place contains petroleum, which undoubt- 
edly had its source in some of the uplifted 
strata. 

A dome east of Fort Collins, iivto which a 
drill has penetrated 8,900 feet, also presents 
structure favorable for oil, and when the drill 
reaches the beds that yield oil near Boulder it 
may find in them a possible reservoir. Them 



166 


SCIENCE 


[K. 8. Vou XLTI, Na lin 


aie Bome flntidinei and domes in eastern Sooth 
Dakota, but the strata abore the granite and 
quartaite in that area are not thidc enough to 
offer enoouraging prospeots. 

A prominent antidioe in Converse oountgr, 
Wyo., with its crest east of Old Woman Creek, 
lifts an extensive scries of eedimentaiy rocks 
not far sauthwest of the Block Hilb. Another 
arch oooon on the west slope of these hills a 
few miles northwest of Moororoft, and on its 
sides are oil springs from some underground 
souToe. 

UmXCAL STUDENTS AND CONSCSIPTION 

The Journal of the American Medical As- 
sociation has obtained information regarding 
the draft numbers and numerical order of call 
of medical students* There were all told 13,- 
794 medical students enrolled during the last 
session, of whom 8,879 graduated, leaving 10,- 
885, made up of 4,107 freshmen, 8,117 sopho- 
mores, 9,866 juniors, and 295 seniors who weiia 
not graduated. Tabulated statistici regard- 
ing 5,909 or 56.9 per cent, of all undergraduate 
medical students based on direct r^Aies to a 
questionnaire are as follows : 
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While the table represents only a little more 
than 56 per cent, of the wholes >t gives thoee 
interested an opportunity to estimate the effect 
of the draft on the different classes. As 
shown in the table, 5,058, or 65.5 per cent of 
the students who have already replied, are sub- 
ject to the draft, and of these 99 per cent are 
included in the first call; 19.4 per cent in the 
second call and 51,6 per cent in later oalls; 
19.4 per cent are exempt on aoocmnt of age, 
M per cent are aliens, and 1*6 per cent have 
■lrea4y enlitted. As will be noticed, 789 are 


exonpt on aooount of age; of these 600 are 
under age^ and 188 over the age limit The 
Journal says that unless some amngement is 
made^ therefore^ whereby these stadeuts Ofw 
enabled to oomplete their medical training, 
dassea in mediotl schools will be seriousty de- 
pleted; the suj^ly of physicians for the future 
will be seriously reduced, and this country 
will suffer irom an error similar to that made 
in England and France where medical stu- 
dents were sent to the front Furthermore 
failure to exempt medical students from the 
draft will bo a serious injustice to many, sinoe 
a few months sgo the Oouncil of Mational 
Defense, with the apparent agreement of the 
War Department, urged medical students not 
to enlist in the Officers' Reserve Corps but to 
remain in college and complete their medical 
training. Had not that request been, mad^ 
many students would have voluntarily enrolled 
in officers' training corps, where many of them 
would doubtiosB have been suooeesful. Even 
though less than a third of the medical stu- 
dents of draft ogn will be included in the first 
call, a much larger proportion will be lost to 
the medical schools, since, in the absenoe of a 
definite understanding, many of the others 
will enlist voluntarily in the ranks, in ambu- 
lance corps or in officers’ training corps. A 
definite decision on the port of the Ww De- 
partment relative to medical students is im- 
perative. Unless such decision is made, not 
only will our civil hospitals lack adequate in- 
tern service, but the government will lose by 
the fact that those capable of skilled service 
will have been deflected to work which can be 
as well done by others. 

PSYCHOPATHOLOOICAL BXAHIKATION OF 
gBCnUITS 

AocoaDiNO to a press bulletin men of the Na- 
tional Guards of the various states and of the 
new draft army will be subjected to thorough 
mental examinations by expert neuTDlogista 
and payohopathologists at the oonoentmtion 
camps before sailing to France^ to weed out 
the mentally and nervously oniSt, whom the 
experience of France^ Britain and Gemiany 
showa have proved useless and a burden at the 
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front. Not osjj ara then enimtnatioiu asx- 
peoted to weed oat those iriiose nerroos sys- 
tsDU are broken down, and the feeble-minded 
or imbeoUs^ bat thaj will hinder the draft 
efiden from fugninff nerrofoiness or mental 
■iokness. Not only will these expert neorolo- 
gists and pc<)hopathologiBts examine the men 
at the oantonment^, bat they will go to the 
front with the men and establish base hos- 
pitals adjacent to the orthopedic base hos- 
pitals. 

Ten of the leading pqrchopathologists of the 
country have been selected for the starting of 
this branch of seirice. They are Dr. E. E. 
Southard, director of the psychopathic hospital 
of Boston; Dr. Bobert M. Yerkes, professor of 
oomparatire psychology at Harvard Univer- 
sity ; Dr. August Hoch, director of the 
pgychiatrio institute, New York City; Dr. 
Adolf Meyer, director of the Phipps Psychiat- 
rio Institute^ Baltimore; Dr. Albert M. Bar- 
rett, director of the State Psychopathic Hos- 
pital, Ann Arbor, MicL; Dr. William A. 
White, superintendent of the Oovemment Hos- 
pital for the Insane^ Washington, D. 0.; Dr. 
William £. Pemald, supeiintendent of the 
State School for the Fe^le Minded at Wa- 
verley, Maas. ; Dr. Thomas W. Salmon, medical 
director of the National Committee for Men- 
tal Hygiene of New York City, who has gone 
to England for observation; Dr. Joseph P. 
Collins, of the New York NeuiologiGal Insti- 
tute, New York City, and Dr. T. H. Weisen- 
burg, president of the American Neurological 
Association of Philadelphia. 

There are five clinics where leading spedal- 
ists and doctors are preparing for the work. 
They have been assigned by the government 
for special teaching in neurology and pscbi- 
atry for commissioned men in the Medical Be- 
serve Corps. The oourses of six weeks’ dura- 
tion, the first course just being completed, are 
being given at the following clinics: The Psy- 
chopathic Hospital, Boston; Phipps Psyohi- 
atrio Clinic, Baltimore; State Payohopathio 
Hospital, Ann Arbor, Mich.; the Neurological 
Institute^ New Yoric OUy, and the Piychiatric 
Institute^ Ward’s Island, New York. 


THIKO NATIONAL EXPOSITION OP CUXMXCAL 
INDUSTUBS 

Tbk third national exhibition of dhemioal 
industries will be held in the Grand Central 
Palace^ New York City, during the we ek of 
September 24. Many of the exhibits will have 
to do with the uses of chemistry in the making 
of war materials, and there will be a special 
section devoted to the South which will be 
known as the Southern Opportunity Section. 
Dr. Charles H. Herty, chairman of the ad- 
visory committee of the exposition, will de- 
liver the opening address on Monday, Sep- 
tember 24, at two o’clock. Professor Julius 
Stioglitx, president of the American Chemical 
Society; Dr. Colin G. Fink, president of the 
American Electro-Chemical Society, and Dr. 
G. W. Thompson, president of the American 
Institute of Chemical Engineers, will speak 
before different sections of the convention. 
Other speakers on the program include W. S. 
Kies, vice-president of the National City 
Bank, who will talk upon “ The Devdopment 
of Export Trade with South America”; Pro- 
fessor Marston Taylor Bogert, chairman of the 
chemistry committee of the National Council, 
whose subject will be "The operation and 
work of the National Besearoh Council for 
the national weal,” and Dr. L. H. Bo^eland, 
of the Naval Counsulting Board, on "The 
future of the American chemical industry,” 

One day will be devoted to a symposium 
upon the national resources as opportunities 
for chemical industries, and among the 
speakers will be: Mr. 0. H. Crawford, as- 
sistant to president of Nashvillei, Chattanooga 
& St Lou^s By.; Mr. V. V. Kelsey, chemist- 
industrial agent, Carolina, Clinchfield & Ohio 
By.; Dr. E. A. Schubert mineralogist-geolo- 
gist Norfork & Western Bailway; Dr. T. P. 
Maynard, mineralogist-geologist Central of 
Georgia By. and Atlantic Coast Line By.; Dr. 
J. H. Watkins, geologist Southern Bailway. 

The motion-picture program will be one of 
wide interest The American Oyanamid Com- 
pany and General Electric Company have 
already arranged to supply their films. The 
Bureau of Commercial Economics at Wash- 
ington will supply many toward oompleCLog 
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the rmn^ of isdoBtrul filnu. At the la«t ex- 
poflition two floors of the big building were 
occupied by 187 exhibitors. This year three 
floors, pcwsibly more, will be occupied. Al- 
ready the list of exhibitors contains 200 names 
of companies entering erery field of industry. 


SCIENTIFIC NOTES AND NEWS 

Susgion-Gkneiul Goroas, Dr. Franklin H. 
Martin, head of the Medical Bureau of the 
Council of National Defense, and their staffs 
and B large number of army and reserve med- 
ical officers yisited on August 12 the Rocke- 
feller Institute for Medical Research, where 
they saw demonstrations of the medical and 
surgical practises which the institute has de- 
veloped. 

Suboeon-Gkneral Ooroas, of the army, re- 
organising the Veterinary Corps, has selected 
the following veterinary surgeons as an ad- 
visory board: Dr. 0. J. Marshall, Pennsyl- 
vania; Dr. David S. White, dean of the col- 
lage of veterinary medicine, Ohio State Uni- 
versity, Columbus; Dr. Louis A, Klein, dean 
of the school of veterinary medicine, Univer- 
sity of Pennsylvania; Dr. V. A. Moore, dean 
of the New York state Teteriiiary coUage^ Cor- 
nell University, and Dr. John R. Mohler, as- 
sistant chief of the Bureau of Animal Indus- 
try, Washington. 

A RESEARCH Committee to cooperate with the 
National Research Council has been appointed 
at Brown University, including from the fac- 
ulty Professors Carl Barns, Albert D. Mead, 
Roland G. D. Richardson, John E. Bucher and 
Frederic P. Gorham; from the university 
corporation. Chancellor Arnold B. Ohace and 
Edwin Fomham Greene, treasurer of the 
Pacific Mills; from the alumni, J. B. F. 
HerreshofF, of the Nichols Chemical Com- 
pany; Charles V. Chapin, M.D., of the Provi- 
denoe Board of Health; John 0. Hebden, of 
the Federal Dye Stuffs Corporation, and 
Frank E. Winsor, of Providence. The com- 
mittee will prepare a survey of research al- 
ready in progress at Brown University, and 
assist in a national census of research woric in 
the n^ted States. It will endeavor to 
broaden the conception of sdentifle research, 


to ooc^ierate with industrial oorporations^ and 
to establish research fellowships so as to train 
promising young men and women for impor- 
tant positions in manufacture and in the 
government service. 

Frorssor Willuu Oaufbell, of Colum- 
bia University, New York, is serving as con- 
sulting metaUographist at the New York navy 
yard. 

Dr. Harder Chambubs, chemical director of 
the Conunercial Acid Company of St Louis, 
has been commissioned major in the ordnance 
section of the Officers’ Reserve Corps. 

Tub British Fuel Research Board, with the 
sanction of the Coxnmittee of the Fnvy Coun- 
cil for Scientific and Industrial Research, has 
appointed a committee of inquiry into the 
utilization of Irish peat deposits. The follow- 
ing appointments have been made to the com- 
mittee: Sir John Purser Griffith (chairman), 
Professor Hugh Ryan, Professor Sydney 
Young, Mr. George Fletcher and Professor 
Pierce Purcell (secretary). 

It is stated in Nature that grants have been 
made out of the Dixon fund of the University 
of London for the year 1917-18 as follows: 
£25, Mr. Nilratan Dhar, for research on tem- 
perature coefficients of chemical reactions; 
£30, Mr. H. R. Nettleton, for researches on 
the measurement of the Thomson effect in 
wires; £20, Dr. D. Ellis, towards the cost of 
publication of a book on “Iron Bacteria”; 
£100, Mr. Birbal Sahni, to enable him to 
carry out botanical investigations at Cam- 
bridge. 

The Asiatic Society of Bengal has awarded 
the Barclay memorial modal to Col. H. H. 
Godwin- Austen, for his work in biology. 

Dr. Edward G. Biroe has resigned as di- 
rector of the state bacteriologio laboratory at 
Jacksonville, Fla., and has been succeeded by 
Dr. Burdett L. Arms, Montgomery, chief 
bacteriologist of the Alabama State Board of 
Health. 

Dr. Edward S. GoDnuev, Jr., has resigned 
as director of the Blinois Bureau of Com- 
municable Diseases of the State Board of 
Health, to aco^ a position in the sanitary de- 
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purtmeot of the New York State Department 
of Health. He has been assigned to the dis* 
triot comprising Albany and Rensselaer 
ooimties. 

Tin Ellen H. Richards Hemorial Fellow- 
ahip^ offered jointly by the trustees of the 
Memorial Fond and the Uniyersity of Ohi- 
cago, has been awarded to Minna 0. Denton, 
B.S. and A.M. (Michigan). Miss Denton’s 
teaching experience at Milwaukee-Downer 
OoUege, Lewis Institute and Ohio State Uni- 
versity has been supplemented with recent work 
as fellow in physiology of the University of 
Ohioago. She is at present at work on the 
alterations in nutritive value of vegetable 
foods due to boiling and canning. The fellow- 
ship carries a stipend of $500 and tuition fees 
for the year 1917-18. 

Assistant Psofessor J. Wendell Bailet, 
of the General Science School of the Missis- 
sippi Agricultural and Mechanical College, has 
accepted an appointment with the U. S. De- 
partment of Agriculture, Bureau of Entomol- 
ogy, and is engaged in research work on insects 
affecting cereal and forage crops. He is now 
at Tempo, Arizona, in the irrigated section 
of the Salt River Valley. 

Dr. W. S. Miller, professor of anatomy in 
the University of Wisconsin, recently de- 
livered an address on '‘The architecture of 
the lung,” before the faculty and students of 
the graduate summer quarter in medicine of 
the University of lUinois. 

We loam from the Journal of the American 
Medical Association that a large party of 
medical men and others who were delegates 
from the medical faculty of the University of 
Buenos Aires and other medical organisations 
of Argentina sailed to Rio de Janeiro recently 
to visit the profession at Rio. The party bore 
with them a large bronse tablet to be placed 
in the Bacteriologio Institute founded and 
directed by Oswaldo OruE. It rejnesenta 
Argentine medical science, humanity and 
hygiene decorating with laurd the memorial 
inscription to the great hygienist who deared 
Rio de Janeiro of ydlow fever. The physi- 


cians wm welcomed by the authorities as 
guests of the nation during their stay. They 
also presented the Museum of Natural His- 
tory with plaster oasts of the five skulls on 
which F. Ameghino based his anthropobgio 
theory of the fossil American man. 

The geology and paleontology committee of 
the National Research Council has passed the 
following resolution: 

We desire to record our keen sense of loos in the 
death of our colleague, Dr. William Bollock dark. 

Since the organlution of this committee, six 
months ago, Dr. dark’s extraordinary axeentive 
ability has been devoted without reserve to its 
aims, and the work which he organised, as chair- 
man of the important subcommittee on roads and 
road materials, has proceeded with celerity and 
accuracy over the entire Atlantic seaboard from 
Maine to Florida. 

He gave an invaluable service to his country 
with intense devotion, and we feel that he has 
made the supreme sacriSce. 

Tjib death is announced at the ago of 
seventy-four years of Robert Hclmert, pro- 
fessor in the University of Berlin and director 
of the Geodetic Institute. 

Dr. Theodor Kocher, professor of surgery 
at the University of Berno, has died at the age 
of seventy-six years. Dr. Kocher was dis- 
tinguished for his work on goiter and m other 
directions The Nobel prize which he re- 
ceived in 1909 he gave to the University of 
Berne for medical research. 

M. Paul Hariot, author of works on fungi 
and algae, and for many years in practical 
charge of the collections of the lower plants at 
the Museum d’Histoiro Naturelle of Paris, 
died on July 5, from diabetic complicationa. 
The broad-minded liberality and tireleaa pa- 
tience with which M. Hariot always placed the 
treasures of his department of the museum at 
the service of the scientific men of the world 
will long be held in grateful remembrance by 
a considerable number of American botanists. 

Professor J. H. Barneo, agricultural 
chemist to the government of India, and late 
principal of the Government College of Agri- 
culture, lyallpur, Punjab, died in India on 
June 8. 
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Mb. STAiriiir BALDWur hM stated in the 
House of Oommons that the question of the 
suspension of the issue of the Kew BvIUtin 
had been considered hj the Select Committee 
on Publications and Debates’ Beporta^ and 
that it was dedded to recommend that the 
PvBatiii du>nld be oontinued, but with due re* 
gard to economy. Certain olasses of informa- 
tion, though doubtless of soientifio interest, 
can, it is thought, be postponed without detri- 
ment to the wdfare of the state. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

Aooobdino to the Experiment Station Record 
appropriations made by the state legislature 
for the South Dakota College and Station in- 
clude $80,000 for an armory, $100,000 for the 
completion of Agricultural Hall, $10,000 for a 
health laboratory, $10,000 for the manufacture 
of hog cholera serum, $20,000 for a fireproof 
stock judging pavilion, $8,000 for a poultry de- 
partment, $10,000 for the purchase of pure 
bred live stock, and $5,000 for feeding eaperi- 
ments with live stodc. This is the first appro- 
priation made by the state for experimental 
work. 

Pbotxssob K Y. McCollum has resigned 
his position as professor of agricultural chem- 
istry at the University of Wisconsin, to take 
cbaige of the d^iartment of chemistry of the 
new school of hygiene and public health, whidi 
the Bookefeller Foundation has established in 
oonneotion with the modical school of the 
Johns Hopkins University. 

Pbofbsbob Fbank C. Beoht, assistant pro- 
fessor of pharmacology in the University of 
Chicago, has been appointed professor and 
head of the department of pharmacology in 
Northwestern University Medical School, suc- 
ceeding Professor Hugh McOuigan, who has 
become professor of pharmacology in the Uni- 
versity of Illinois. 

Db* a. £. Lambdt has been appointed pro- 
fessor of histology and mnbryology in the col- 
lege of medicine of the University of Vermont 
Dr. W. Hunter, instructor in medioinei, has 
resigned and Dr. Fred E. Clark, assistant pro- 


fessor of pathology, has received a year's leave 
of absence. 

PaoRSeoB H. HALnanr, of Vanderbilt Uni- 
versity, bat been appointed assistant professor 
of mathematics at the University of Arkansas. 

Ds. PiBcr Ebmpall Holmbs, of the Univ^ 
sity of Cincinnati, haa been appointed director 
of physical education in Ohio Werieyan Uni- 
versity, 

Mb. G. Gerald Stokbt has been appointed 
professor of mechanical engineering in the 
Manchester School of Technology. 

M. Luoien PoiKOAsfi, director of higher edu- 
cation in France^ has been appointed vice-rec- 
tor of the University of Paris, in succession to 
M. Liard. 

M. Houreu, member of the French Insti- 
tute, professor in the school of pharmacy and 
director of the editorial board of the Revue 
Scientifique^ has been ai^inted professor of 
organic chemistry in the College de France. 


DISCUSSION AND CORRESPONDENCE 
THB COST or ROAST PXQ 

Chablbs Lamb, in his ^‘Dissertation on 
Roast Pig*’ relates that, according to on 
ancient manuscript, the hut of a Chinese 
swinriierd taking fire, a litter of newly far- 
rowed pigs perished in the conflagration. 
Seeking to find if life remained in any of 
them, the swinriierd burned his fingers on the 
hot body of a pig. To alleviate the pain he 
naturally put his fingers into his mouth and 
BO discovered the delicious flavor of roast 
pig. The taste spread rapidly and shortly 
all China was ablaze with burning pig pens 
sacrificed for the sake of producing the new 
delicacy. 

In the food crisis with which the world is 
apparently confronted, roast pig may stand 
for the supply of animal products in general, 
and onr methods for producing them hitherto 
have not been altogether unlike that for 
roasting pigs attributed to tiie Chinese. At 
this juncture, it seems pertinent to inquire 
whe^er our inrsetisea in this respect do not 
need to be modified so as to oontribute mon 
effectively to the feeding of the nations. 
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Boast piff, to those who like it, ii not only a 
ddioaoy but a yaluable article of diet, but 
nerestheless, as the Ohineae preaumably came 
to realise, it is possible to pay too high a price 
for it, and while a proposal to restrict rather 
than to promote meat production in the 
present crisis may appear both irrational and 
unpatriotio it may nevertheless be in the in- 
terest of true food economy. 

This is because of one cardinal fact which 
the advocates of the multiplication of farm 
live stock, the prohibition of the slaughter 
of young animals, etc., overlook. That fact 
is that not only must the meat or milk pro- 
ducing animal be fed (and even this appears 
to be forgotten at times) but that the con- 
version of feed into animal products is a proc- 
ess of relatively low efficiency* 

Man needs food primarily as fuel to supply 
the energy for his activities and secondarily 
to famish the repair material (protein) for 
the bodily machinery. An active adult re- 
quires daily some 4,000 calories of energy, 
the amount varying more or lees according 
to the amount of physical work done. He 
can get this eneigy fn>m either vegetable or 
produots. He may moke his wheat 
or com into bread and use that bread as body 
fuel, or he may feed them to animals and 
consume the resulting meat or milk. The 
latter are excellent body fuels and are de- 
sirable ingredients of the dietary but their 
production from grains is a very wasteful 
process. It may be roughly estimated that 
about 24 per cent, of the energy of grain is 
recovered for human consumption in pork, 
about 18 per cent, in milk and only about 3.5 
per cent in beef and mutton. In other words, 
the farmer who feeds bread grains to his 
stock is unconsciously imitating the Chinese 
method and is burning up 76 to 97 per cent, 
of them in order to produce for us a small 
residue of roast pig, and so is diminishing 
the total stodc of human food. 

How most of us like roast pig and its pro- 
duction in tide way has doubtless been eco- 
nomioally justifiable in years past when our 
food supply was vastly in excess of our needs. 
To-day ^e case is difierent Ho longer can 


we continue to take the children’s bread 
and oast it to the bmtes. If our meat supply 
is to be maintained or increased it must be 
in some other way. All the edible prodooti 
which the farmer’s acres can yield are needed 
for human oonaumption. The task of the stock 
feeder must be to utilise through his ddU 
and knowledge the inedible products of ibe 
farm and factory such as hay, com stalks, 
straw, bran, brewers’ and distillers’ grains, 
gluten feed, and the like, and to make at least 
a fraction of them available for man’s use. In 
so doing he will be really adding to the food sup- 
ply and will be rendering a great public sevioe. 
Bather than seek to stimulate live stock hus- 
bandry the ideal should be to adjust it to the 
limits set by the available supply of forage 
crops and by-product feeding stuffs while, on 
the other hand, utilising these to the greatest 
practicable extent, because in this way we save 
some of what would otherwise be a total loss. 
In particular the recommendation to raise 
more hogs seems to call for some qualification. 
It is indeed true, as several have pointed out, 
that the hog can make more pounds of edible 
meat from a given amount of concentrated 
feed than any other class of live stock. The 
point is lhat with the present demand for 
bread grains we can not afford the cost of the 
conversion. So far os hogs can be raised on 
forage and by-products the recommendation 
is sound, and this animal can play an impor- 
tant part in utilLdng domestic and other 
wastes, but the hog is the great competitor 
of man for the higher grades of food and in 
swine husbandry as ordinarily conducted we 
are in danger of paying too much for our 
roast pig. Cattle and sheep, on the other 
hand, although less efficient as converters, can 
utilize products which man can not use and 
save some of their potential value as human 
food. From ibis point of view, as well as on 
account of the importance of milk to infants 
and invalids, the high economy of food pro- 
duotion by the dairy oow deserves careful con- 
sideration, although of course the largo labor 
requirement is a counter-balancing factor. 

At any rate, it is dear that at the pro ae nt 
time enthusiastic but ill considered '’boom- 
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of live stock production may do more 
harm t han good If it is desirable to restriot 
or prohibit the production of alcohol from 
grain or potatoes on the ground that it in- 
rolvea a waste of food Talue, the same reason 
Ofdla for restriotioa of the bnming-up of these 
materials to produce roast pig. This means, 
of course, a limited meat supply. To some 
of us this may seem a hardship. Meat, how- 
ever, is by no means the essential that we 
have been wont to suppose and partial depriv- 
ation of it is not inconsistent with high 
bodily efficiency. Certainly no patriotic citi- 
zen would wish to insist on his customary 
allowance of roast pig at the cost of the food 
supply of his brothers in the trenches. 

H. F. Abmsby 

Btati Collsox, Pa., 

Jons, 1917 

A NEW CONTHIBUTION to AMZXICAN 
OBOLOOT 

TTkdeb the heading ^^Work going on at 
Eilauea Yoloano ** thero was published in Sci- 
XKCB of September 12, 1913, an account from 
Hawaii by Mr. Geo. Carroll Curtis, of the field 
work, cirkut and kite camera surveys being 
conducted in the great active crater, in con- 
nection with the construction of a natural- 
istic model for the geological d^iartment of 
Harvard University. 

After four years of continuous effort this 
work has been completed and installed in the 
university museum. While the sue end time 
required distingoish it, the principles it in- 
rohes of faithful and expressive reproduction 
of the earth surface is of special significance, 
as it seems to mark a distinct progress in the 
oomjfiex subject of representing our earth in 
true relief and character. A single glance at 
the great model is convincing, for in looking 
upon this vast collection of accurate data, one 
receives the impression that he is viewing the 
outdoor field itself I The model looks like the 
actual ground because it bos been made like 
it, an immense amount of information never 
before ooUeoted having been incorporated from 
the special surveys. This is a signal triumph 
in iSbm truthful interpretation of a splendid 
type of geological structure such as Eilauea 


presents. It clearly indicates the novelraod 
broad interest which awaits the earth soienoes 
in the reproduction of their museum natural 
history apecimens through the mndinm of 
serious work in land relief. 

The longest time previoudy given to any 
work we have had of this nature, was two 
years, in the naturalistio reproduction of the 
coral island Bora Bora,^ under the instigation 
of Alexander Agassiz. It was made to illus- 
trate the typical "high coral island.’’ This 
work, completed in 1907, was the first in the 
land where the necessary i^tographio survey 
and special field work were employed to truth- 
fully reproduce a land form type, and marked 
the introduction of the naturalistic or land- 
scape model in American exhibition. The 
charactrr of the work was illustrated by the 
photographs mode from it, bearing a surpris- 
ing resemblanco to those taken on the actual 
ground, a thing previously unlooked for in 
our land reliefs. This unique contribution to 
the progress of earth science is still considered 
the most complete exposition of a coral island 
known, and as the pioneer in naturalistic land 
relief (the completest expression which science 
and art can give of the earth’s surface) will 
always remain a most significant piece of 
work. 

The Eilauea model represents the progress 
of the intervening decade, in the new and 
developing art of the accurate reproduction of 
the surface of the planet, and is the culmina- 
tion of the unique experience which has come 
through a training in both geology and in art, 
which Mr. Curtis has given to this profoimd 
though much misrepresented work of earth re- 
lief. Against precedent he has attempted to 
make a profession rather than a business of a 
work which calls for treatment adequate to 
the dignity of natural science. Valuable as 
may be the individual models to which Curtis 
has given sq much time and study, it is in the 
establishment of a standard more in keeping 
with that called for by the natural sciences 
and by the meaning and interest of the foOe 
of our earth, that his most significant achieve- 

1 Darwin, ^'Btroetore and DlstrlbntioiL of Ckml 
4. 
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ment lies. That this standard is to-day prob- 
ably second to none is to be seen in the Kil- 
auea model T^ich presents several important 
innovations in the development of land relief^ 
includina* the application of oirkut panorama 
aerial photography and the cycloramio 
background. 

The Kilauea undertaking marks the advent 
of the American geologist into the work most 
complete and effective of any known for r^re- 
sentation of the immense forms with which he 
deals. Some conception of what this subject^ 
calling for the best that modern science and 
art can offer, has in store, may be had from 
statements of those who have visited the active 
volcano and maintain that a better compre- 
hension of the huge crater may be obtained 
from the model in Cambridge than in Hawaii 
itself, owing to the vast dimensions of the 
Kilauea region. What is yet in store for the 
earth soiencea through the naturalistic repro- 
duction in relief of remaining great types of 
land form, should give some measure of the 
value of this contribution. 

Boeert W, Sayles. 

OmooioAL SionoK, 

Habvaid UNivnaiTT Museuh 

BOTXYTXS AND tCLMOTZNlA 

Connection has recently been established 
between an apparently undescribed species of 
Sclerotinia ooourring in woods in the upper 
end of Van Cortlandt Paik on the rootstocks 
of wild geranium and a species of BoiryiU oc- 
curring on the roots and rootstocks of the 
same host The field observations were made 
by the writer and the culture woric was con- 
ducted in the New York Botanical Garden by 
Professor W. T. Home. A joint paper will 
be offered on the subject in connection with 
the celebration of the fiftieth anniversary of 
the Torrey Botanical Club this fall As it will 
be several months before this paper can appear 
in print, it was thought advisable to call at- 
tention to the facta at this time. While con- 
nection between Boiryii$ and Bchrotinia has 
been claimed hj DeBary and predicted by more 
recent workers^ this is one of the first and pos- 
sibly the first case in which the connection has 


been definitely established by culture experi- 
ments. Fred J. Sbaver 

The New York Botanioal Gabden 


QUOTATIONS 

A BRITISH XBPORT ON ZNDU8TBXAL RBSXAXCH 
IN AMERICA 

The Advisory Council for Sdentiflo and 
Industrial Besearch has issued the first of a 
series of papers in which, under the title of 
Science and Industry, it intends publiriiing 
information of value to manufacturers. The 
intention was announced in the report of the 
Committee of the Privy Council, of whidi an 
account appeared in these colunms; and the 
present instalment by Mr. A. P. M. Fleming, 
of the British Westinghouee Company, on in- 
dustrial research in the United States, is so 
full of information and practical suggestion 
that engineers will learn with regret that there 
is little prospect of further instalments ap- 
pearing during the war. 

The paper differs from much that issues 
from the Stationery Office in being essentially 
a practical worit, not loaded with statistics and 
theoretical considerations. It is a plain state- 
ment of facts end practical suggestions very 
important to industry, set out for British 
manufacturers by one of their own body in 
such a way that what it describee and what it 
suggests can readily be understood; it is illus- 
trated by 86 half -page or full-page blocks, and 
published — at the public cost— at the prioe of 
Is. No appreciable expense either of time or 
brain-stuff or money stands between the mes- 
sage of the volume and the public for whom 
it is meant; and while there is no point in 
summarixing what can be easily acquired and 
digested, some of ita facts and the conse- 
quences that they suggest are worth oonsidsr- 
ation. 

The modem tendency of American manu- 
facture to research may perhaps be seen most 
strikingly in what is being done by manufac- 
turing and similar corporations themselves. 
Examples are to be found alike in the mechan- 
ical, electrical, and chemical industries, aiul 
are on every variety of scale, np to the £80,000 
per year to which the Boatman Kodak Oom- 
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pany devotei somethiBg under 1 per cent of 
its profits, and the £80,000 to £100,000 a year 
spent by the General Electric Company of 
Schenectady- Mr. Fleming gives particulars 
of what is being done by each of some twenty 
corporations, but the list could easily be made 
very much longer. Most of these laboratories 
have sprung up in quite recent years; and 
their number is constantly increasing- The 
increase is not merely in number. It is as 
remarkable in its growing breadth. The lab- 
oratories of these firms undertake not merely 
the routine of testing of materials and prod- 
ucts and the more or less empirical adventures 
after new products that was formerly the bus- 
iness of a works’ laboratory. At the one end 
of the scale they carry out experiments on the 
discovery of new products and the elaboration 
of new designs into the full manufacturing 
scale, and the laboratory supplies the needs 
of the market as if it were itself a works, until 
they outgrow the capacity of its ifiant and call 
for a new works of their own. At the other 
end of the scale they imdertake inquiries into 
questions of pure science, of the solution of 
which no one can see any industrial applica- 
tion. They keep men investigating such prob- 
lems constantly and perseveringly, and give 
them admirably equipped laboratories for the 
purpose. This sort of thing is being done in 
works after works, and every year adds to their 
number and the elaboration of their equip- 
ment All the time, in spite of the enormous 
sums that are being spent on what at first 
sight is not only unproductive work, but work 
which tends to subordinate the wholesome rule 
of practise to the fantastic and costly demands 
of laboratories, the thing pays. The fact that 
the habit has grown so far is good prima-facU 
evidence that it must pay, for American bus- 
iness houses do not fiing good money after 
bad. But there is no need to depend on in- 
ference or prima-facie evidence. The indi- 
vidual experience of those who have tried it 
shows that in fact it has paid, and the air in 
America is thick with plans to extend the jvao- 
tise of applying science to hdp industry; for 
great as is the extent of what has been done 
already, it is only a tiny fraction of what in 


American industry there is still room and the 
intention to do. 

Side by side with these corporations and 
firms three groups of institutions are work- 
ing to the same ends. Mr. Fleming quotes a 
dozen or more separate industries with their 
trade associations, each of which is under- 
taking research for the common benefit of their 
members; sometimes in their own common 
research laboratories;, sometimes in those of 
their members, sometimes tiirough university 
or the Bureau of Standards staffs. An ex- 
ceUent instance of an important trade of 
which all members, great as wdl as small, 
have gained greatly by research work com- 
municated to all alike, is that of the cannen. 
The Oanners’ Association spends some £6,000 
or £7,000 a year on its central laboratory, 
besides a good deal more on work done in the 
factories of individual members; and it is 
considered that the largest members have as 
much interest as the small in the results being 
made common to all, because the risk of the 
whole trade being disoredited by imperfect 
production is thus minimized. Over a dozen 
universities and colleges, again, are now 
running laboratories devoted not only to 
investigations in pure science which may ulti- 
mately find a practical application, but to 
industrial researches for which the application 
is waiting as soon os the solution of the prob- 
lems is found. In many instances such work 
is done not on the strength of foundations, 
but at the request and expense and for the 
benefit of commercial firms and other indus- 
trial bodies, such as railway companies. — Lon- 
don T%me9. 


SCIENTIFIC BOOKS 

Use of Mean Sea Level aa the Daium for Eh- 
vationa. (Special Publication No. 41.) By 
E. Lester Jones, Superintendent, U. B. 
Goast and Geodetic Survey, Wariiington, 
Government Printing Office. 1917. 

This pamphlet presents a very strong case 
in favor of the adoption of a single datum for 
the elevations of the country in order to dimi- 
nate the confusion which results from the ecn- 
ployment of arbitrary planes of reference. 
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Thfire is icarody any rorveying ot civil 
engineering vhich does not require that dif- 
ferences in elevation be determined by spirit 
leveling and in nearly all cases the absolute 
elevation of the bench marks above some plane 
of reference or datum is determined. Effi- 
ciency in operation frequently depends upon 
the datum selected. There are many other 
branches of science besides that of engineering 
in which absolute elevations are needed. 

The selection of a fundamental datum is a 
matter of great importance. Only slight con- 
sideration leads one to conclude that the ideal 
datum for a nation is one which may be estab- 
lidted at many places. The only one of this 
kind is mean sea leveL 

Mean sea level may be established within a 
very small fraction of a foot by continuous 
tidal observations for at least a year. It has 
been found from precise leveling observations 
that mean aoa level, as established at different 
points on the open coasts, is at all such points 
in the same equipotential surface; that is, if 
there were no resistance of the water and wind 
to the movement of an object floating on the 
ocean, the object could be moved from one 
point on the coast to another without perform- 
ing any work — ^there would be no lifting neces- 
saiy. While this statement may not be abso- 
lutely true, yet it is so nearly the case that for 
all engineering and surveying purposes it may 
be accepted as rigidly true. 

Mean sea level is used exclusively in the 
work of the Coast and Geodetic Survey and 
the U. 8. Geological Survey. It is used to a 
certain extent by many other engineering 
bureaus of the government. 

In December, 1916, the Coast and Geodetic 
Survey sent the following letter, or one similar 
to it, to the chief engineers of most of the 
large cities of the country, to the State Engi- 
neer of each state;, and to the chief engineer of 
each of about 150 railroads in the United 
States: 

As you know, one of the important questions of 
the United States Coast and Geodetie Survey is 
the extension over the country of a network of 
precise leveling which will give elevations of great 
accuracy, based upon mean sea level 


We believe that this precise leveling Is essential 
in the surveying and engineering work done in this 
country by various public and private agencies. 
The network will enable engineers to use the sei^ 
level datum on new projects and to reduce to this 
datum existing elevations referred to arbitrary 
datums. We believe that this country dioold 
eventually have but one datum, in order that all 
engineering and surveying work may be easily 
coordinated. We believe also, that the pr esa n ce 
of various datums leads to much eonfosioa and 
waste. 

In order that we may get into closer touch with 
the needs of the engineering profession, I should 
be glad if you will let me know to what extent 
your state is basing the elevations of Its road and 
other surveys and engineering works upon mean 
sea level ; also whether the use of various arbitrary 
datums by counties, cities and private organiaa- 
tiona within your state is a serious matter In the 
industrial development of your state. 

Replies were received from many of the 
engineers to whom the above letter was writteiL 
The opinions expressed were almost unani- 
mously in favor of the adoption of mean sea 
level as the datum for devations. 

The pamphlet under discuasion contains 
quotations from many of the letters rec^ved 
by the Survey. One of the quotations, typical 
of most of them, reads: 

So far as our exipenenee has taught us there can 
be no question as to the desirability of a universal 
datum plane, and I think there can be no doubt in 
the minds of engineers engaged In municipal work 
that mean sea level is the only logical datum to 
adopt. 

In your advocacy of an extension of such bench 
marks you deserve the support and cooperation of 
every engineer in the country. 

Another reads : 

We agree with you that it would be very valu- 
able to the state if a system of levels could be es- 
tablished, and believe that such will need to be 
done m the near future in order to correlate the 
drainage, highway and other engineering work In 
the state. 

It is realised by the members of the Ooast 
and Geodetic Survey that much of the con- 
fusion in datums which now exist, is due to 
the fact that the precise level net of the United 
States was not extended m the past as rapidly 
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aa it should have been. It, of course, was im- 
possible, or rather impracticable, to ertend a 
precise level net into areas through which rail- 
roads had not been run, for the expense would 
have been prohibitive. It may be that the Sur- 
vey did not fully realize the necessity for hav- 
ing all engineering and surveying work on the 
same datum, but m recent years it has become 
fully alive to the necessity of having a single 
datum for the entire oouutiy, and it is conse- 
quently extending its precise leveling net as 
rapidly as funds available will permit. 

While it is of value to the nation for various 
organizations and individuals to adopt and use 
mean sea -level datum for their elevations, the 
country will benefit still more if each organi- 
zation doing extensive leveling will publish in 
pamphlet form the elevations and descriptions 
of the bench marks they may establish in order 
that other organizations and individuals may 
properly coordinate their levels. Engineefrs 
are urged also to use substantial bench marks 
in order that future work may be benefited by 
their preservation. 

The amount of precise leveling which riiould 
be done by the federal government can not be 
foretold. It must depend upon the needs of 
the various organizations and individuals 
using the results. After a certain development 
of the precise level net which appears now to 
be absolutely necessary, the rapidity with 
which further extensions are made should de- 
pend upon the development of the country. 
But such further extensions should precede 
rather than follow such development, as is 
proved by tbe unfortunate condition of affairs 
in much of our engineering and surveying 
woric, due to lack of precise elevations in the 
past, when such work was inaugurated. 

This paper on mean sea levd should, and no 
doubt will, do much good in furthering the 
universal adoption of mean sea level as the 
reference surface for all elevations. 

The publication of such pamphlets by gov- 
ernment organizations is to be commended, 
for th^ present facts to tbe public in an ef- 
fective way which may otherwise be buried 
for years in valuable but more onmbersome 
government reports with whidi all of us are 
more or less familiar. Willuk Bown 


PROCBEDINQS OF THE NATIONAL 
ACADEMY OP 8C1BNCB8 

Thx sixth number of volume B of the Pro- 
ceedinga of the National Academy of def- 
ences contains the following articles : 

The BtarJc effect in helium and neon : Habrt 
Nyquibt, Sloane Laboratory, Yale University. 
An improvement of Lo Surdo’s method is 
applied. 

New analyses of echinoderms: F. W. 
Clarkx and B. iL Kahu, United States Ge- 
ological Survey, Washington. A progressive 
enrichment in magnesia, following increase 
of temperature, is unmistakabla 

On utilutng the facte of juvenile promise 
and family history tn awarding naval com- 
mieeione to untried men: 0. B. Davwpobt, 
Station for Experimental Evolution, Oamegie 
Institution of Washington. A study with 
family charts of a numb^ of naval officers. 

The triplet series of radium* Gladts A. 
Anblow and Javxt T. Howbll, Department 
of Physics, Smith College. 

The measurement of small angles hy die* 
placemeni interferometry: Oasl Babus, De- 
partment of Physios, Brown University. 

Mechanisms that defend the body from 
poliomyeliiie infecUon, (a) external or extra- 
nervous, (b) internal or nervous * Sniov 
Flxznxr, Rockefeller Institute for Medical 
Beseoroh. A report upon the results of re- 
cent experiments. 

The occurrence of harmonies in the infror 
red absorption spectra of diatomic gases: 
Jambs B. EaiMBMAnB and Edwin 0 . Exmblb, 
Jefferson Physical Laboratory, Harvard Uni- 
versi^. The discontinuities in the structure 
of these bands force the conclusion that the 
angular velocities are distributed among the 
molecules in the discontinuous manner prer 
dieted by the older form of the quantum 
theory, and the proved existence of harmonics 
is almost equally good evidence that the vibra- 
tional energy of the molecules is distributed 
in the same manner. 

The loss in energy of Wehnelt cathodes 
by electron emission* W. Wilson, Besearch 
laboratories of the American Tdephone and 
Tdegraidi Company and of ike Wevteni 
Electrio Company. The mission of the eleo- 
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trons from Wehnelt cathodes is due to a siin- 
ilar meohaniun to that causing the esnisaion 
from heated pure metals. 

Daily variaiiona of ^Hl^er and dry matter 
in the leaves of com and the eorghuma: 
Edwin C. Milleb, Kansas Agricultural Ex- 
periment Station. Under the conditions of 
these experiments the sorghums, and more 
particularly milo, absorb water from tho soil 
and transport it to the leaves more rapidly in 
proportion to the loss of water from the plant 
than does comi and thus the sorghums can 
produce more dry matter for each unit of loaf 
area under severe climatic conditions than 
can the com plant 

Note on complementary freeneUxan fringes. 
Carl Barus, Department of Physics, Brown 
University. 

The displacement interferometry of long 
distances*. Carl Barus, Department of Phys- 
ics, Brown University. In preceding notes 
two methods for measuring small angles have 
been suggested. Application is here made to 
tho determination of distances and is shown 
that an object at about a mile should be 
located to about thirty feet. 

National Research Council: Meetings of the 
Executive Committeee and the Joint Meeting 
of the Executive, Military, and Engineering 
Oommittees. Beport of the Astronomy Com- 
mittee. Edwin Bidwell Wilson 

Mass. Institute or Teounoloot, 

CAiCBEinaE, Mass. 

SPECIAL ARTICLES 

INTRA-VITAM COLOR RBACTXONt 

We have slowly come to have great confi- 
dence in the specificity of certain physiological 
actions. We introduce into an organism cer- 
tain substances, and definite results follow; but 
about the only thing we know in the matter is 
that the results follow with certainty. In such 
cases, if only we could see what it is that hap- 
pens while it is happening, it seems certain 
that important advances would be made in our 
knowledge of nutrition, growth and decay — 
of physiology, pathology and medicine. 

If substances giving color reactions in liv- 
ing tissues could be applied to small, trans- 
parent, varied and highly complex living or- 


ganisms, under oiroumstanoea that would per- 
mit microBCopic examination while the reac- 
tions are in progress, we might hope for more 
light on this exceedingly important subject. 
Experiments I have made lead to the belief 
that many of the conditions requisite for suc- 
cess in this line of investigation can be much 
more fully realixed than hitherto by feeding 
colored substances, notably coal-tar dyes, to 
free-living nematodes. 

These minute, transparent animals are com- 
paratively highly organized ; not only this, but 
also extremely varied in their mode of life. 
Some are exclusively vegetarian, others ex- 
clufiively carnivorous, and others omnivorous. 
They constitute a group composed probably of 
hundreds of thousands of species, embodying 
an almost inconceivable number of kinds of 
physiological action. Their organs are en- 
closed in a thin transparent cuticle, and are 
strung out so as to make them unusually suit- 
able for intra^vUam oxami nation. Under 
slight pressure the nema flattens out more or 
less without losing its vitality sufficiently to 
preclude satisfactory intra-vitam examination 
under the highest powers of the microscope. 

Observing certain precautions, I find that a 
great variety of coal-tar compounds and other 
colored compounds can be fed to neznas, ap- 
parently without interfering materially with 
their normal metabolism. I have had the beat 
results by cumulative action, using small quan- 
tities of color dissolved in the medium in 
which the nema lived, and allowing the dye to 
act for days or weeks. 

Not infrequently the dyes prove to be highly 
specific in their action. Only certain cells, or 
only definite parts of certain oeUs, exhibit vis- 
ible reactions in the form of colorations. The 
results obtained by the use of any given dye 
may be quite varied. It is evident in many 
cases that the dye is digested and assimilated, 
thereby undergoing molecular changes by 
which it is converted into new compounds in a 
manner analogous to the processes exemplified 
in chemical laboratories devoted to the produc- 
tion of aniline dyes. Thus, a dye may give 
rise to several different oolors, none of them 
like that of the dye itself, and all of them very 
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likely dne to new oonqwundi. Often I have 
seen considerable evidence pointing to the con- 
clusion that in some cases the dyes fed are 
converted into colorless compounds during the 
process of digestion (a reduction phenome- 
non), and these colorless compounds recon- 
verted into colored substances after they arrive 
at certain destinations or conditions. The 
number of changes these living laboratories ** 
can ring on the molecular structure of a given 
dye must in some cases be very considerable. 
Two or more dyes fed simultaneously some- 
times produce results more or less independent 
of each other. The spectacles are very bril- 
liant 

Using these methods I have been able to 
demonstrate within the confines of a single coll 
the existence of an unsuspected number of 
lands of “granules,’’ manifestly playing dif- 
ferent rdles. After the differences among these 
bodies have been shown in this way, it is some- 
times possible to xKsrceive corresponding morph- 
ological differences; but without the aid of the 
oolor reactions the differences would never 
have been suspected. 

The main thing to bear in mind is that on the 
basis of our present more complete knowledge 
of the chemical and physical properties of coal- 
tar-derivatives these color reactions in living 
nemas may be made the index of physiological 
characters possessed by cells and their com- 
ponents. In view of tiie great variety of the 
known coal-tar derivatives, and the great va- 
riety of physiological activities exemplified in 
the free-living nemas, it seems to me a very 
reasonable hope that researches directed along 
this line will lead to important results, and 
that the nemas may become classical objects in 
cell end general physiology, as they have al- 
ready become in sex physiology. 

A new and rather extensive nomenclature 
will become necessary. It will be needful to 
distinguish between the results of inira-vUam, 
intfihfnortem and poai-moriem staining; for 
these three terms represent as many different 
phases in the chemical reactions that take 
place during the course of the experiments. 
As the cells lose vitality, new color reactions 
occur, and the death of the cell is followed by 


further equally marked changes in the reao« 
tions. 

The cell elements I have mentioned vary in 
rise, but most of them are exceedingly small, 
many so small that they are on the limits of 
visibility, using the very best instruments with 
the greatest skill and under the most favormUs 
conditions. On the other hand, some of them 
are large enough so that they can be examined 
in considerable detail and their stniotures 
made out. Among them are the bodies cur- 
rently referred to under the mitochon- 
dria and other more or leas synonymous words. 

As it will be some time before we can estab- 
lish a rational nomenclature for these nu- 
merous intraoeUular structures, it is desirable 
meanwhile to adopt terms that will permit in- 
telligent discussion of our discoveries as they 
are made. While the principles underlying 
such a nomenclature are easily defined, it is by 
no means easy, in the present condition of 
things, to suggest suitable short and expres- 
sive roots to be used as a basis. There will be 
less liability of confusion if the names first 
employed rriate to form, sixe and position 
rather than to function. 

Investigations of this character are not un- 
likely to stimulate further research in connec- 
tion with aniline derivatives. Present efforts 
are directed toward the discovery of dyes of 
greater or less permanency. Permanency, 
however, is of little moment in these investi- 
gations; what is of moment is the ohemioal 
composition and physical properties of the 
dyes. No doubt dyes of a greater range of 
composition can be produced if permanency be 
disregarded. Furthermore^ as already hinted, 
colorless compounds may be used in intra- 
vitam work if in the course of the metabolism 
they are converted into colored compounds. 
The results of recent studies of dies as chem- 
ical indicators come into play, and give valu- 
able evidence in determining acidity and alka- 
linity. 

I am almost ready to express the opinion 
that a stwrII army of investigators riiould be 
engaged on the problems opened up in this 
way. The equipment needed by the investi- 
gator is as follows: He must be a very good 
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mioroMopif^ vaned in pliTaiologj, oytologj 
and hiftolofff. He should be oonTenant with 
the ohemistry of the ooal-tar oompounds* not so 
muoh from the Tiewpoint of the maker of dyes 
as from that of the broad-minded ohemiet, 
freed from the eoonomio domination of die 
dye industry, for, as before remarked, fugi- 
tire dyes, and eren oolorlesa compounds, are 
possible factors in sudi investigations as are 
here under disouasion. He should have a 
working knowledge of nemas. 

ILLDHIHATION 

In order to distinguish with accuracy among 
tafra-ififam color reactions it is necessary to 
be very particular about illumination. The 
most perfectly corrected lenses must be used, 
both as condenser and objective, and the light 
used must be as nearly white as possible. The 
best source of light known to me for these re- 
searches is bright sunlight reflected from a 
plane matte white reflector. The reflector 
should be several feet across, and placed at a 
distance from the microscope several times its 
own diameter. It should be universally ad- 
justable^ so that it can be set to reflect a maxi- 
mum of light to the mirror of the microscope 
— all the better if heliostatio, A good surface 
for the screen is made by whitewashing a 
rather finely woven cotton olotL 



Fio. 1. 


The best optical arrangement I have tried is 
the use of one apochromatio objective as a con- 
denser for another apocbromatic objective. 1 
have been using with success a 2 mm. apochro- 


matio as a condenser for a 2 mm. or L0 mm. 
apochromatio objective. These precautions an 
necessary if fine color distinctions are to be 
made with the grMtest possible accuracy- If 
these precautions are taken it will be found 
that fine distinctions can be made with such 
precision as to dispd all doubt as to the exist- 
onoe^ side by side^ in the same oeU of definite 
struotures of varying character that it would 
otherwise be impossible or exceedingly diffi- 
cult to distinguish from each other. 



Fro. 2. 


The use of an ordinary apochromatio objec- 
tive as a condenser necessitates the use of a 
special object slide, consisting essentially of a 
carrier and two cover glasses. The object is 
mounted between the cover glasses. Such s 
slide is shown in the accompanying illustra- 
tion. The substago of the microscope should 
have a centering arrangement and a rack and 
pinion or screw focusing adjustment. A little 
experience with an apparatus of this sort^ in 
which all known precautions are taken to re- 
move color from the optical system, leads one 
to distrust the ordinary Abb6 substage conden- 
ser Where fine distinctions are to be made be- 
tween colors, especially if the colors are of 
similar character. N. A. OosB 

U. 8 , Dkpabticbnt or Aobioultoei 

THE AMERICAN CHEMICAL SOCIETY 

DIVISION or PHTBICAL AND INOBOANIO OHXHISTaT 
H. P. Talbot, Chairman 
£, B. Millard, Secretary 
The poeiiwe and negative epeeifie heat of $atu> 
rated vaport: F, P, Bixbxl. A vapor expanding 
from a temperature T to the temperatore T — 1 
reversibly, yields the maxiTnal work W due to the 
latent heat of vaporisation E Introduced at the 
higher ^perature in accordance with the second 
law expressible in equivalent calories as 

Wz==E - j = y calories. 

This amount of work is in many eases greater than 
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tlM difference in the total heat of the Tapor L be- 
tween the temperatnree T and T — 1 degreee abeo- 
lute, Til., L — L« and in thic eaie an amount of 
heat equal to S/T = (2^ — £») muet be added to 
maintain the vapor in a saturated condition, and it 
is therefore called the ‘^negative speeide beat” at 
the temperature T, It L — L is greater than H/T 
the difference of heat must be added and it is then 
called ” positive speeifle heat.” The examples 
■how that all the nnmerieal values in this respect 
determined hj Clausius on a somewhat different 
basis agree perfectly with those obtained after the 
above formula, which agreement, however, is not 
found with other results obtained by other authors 
on a similar basia, apparently due to errors of 
Judgment so liable in the application of the cal- 
culus. Moreover, it is argued that instead of the 
heat quantity E/T which represents the net work 
when the expansion takes place In a reversible 
cycle, the heat quantity representing the maxi- 
max work in reversible expansion should be used, 
which changes the values of positive and negative 
heat slightly. 

The eeparation of erhium from yttrium: B. S. 
Hopkikb and Edwaxd Wiohirb. The erbium- 
yttrium material used in the investigation was ob- 
tained by fractional eiystallixatlon of the bro- 
mates. Methods recommended by Drossbaeh and 
Wirth eould not be duplicated with the saceesi ob- 
tained by these workers. Cobalticymide predpitap 
tion as recommended by James, was found to give 
a good separation, but offered practical diiBealties. 
Preeipltation with sodium nitrite as used by Hop- 
kins and Balke found to give a rapid separation 
when used with material which was predominantly 
yttrium. 

A etudy of the ratio of Srfig:g SrCl^: C. W. 
Balu and Edwaed Wiohxrb. A brief discussion 
of other ratios used In determining the atomic 
weights of the rare earth elements was given and 
the constancy of composition of the rare earth 
sulphates questioned. The method of applying the 
oxide-chloride ratio to erbium was de^bed and 
data given which give an atomic weight approxi- 
mately one unit higher than the praeent value. 

A thermal study of some memheri of the system 
PhO — diO.: L. I. 8haw and B. H. Ball. Many 
mixtures of PbO and BiO, varying in comj»osition 
from 40 per cent, to 00 per cent. PbO were melted 
in an eleetnc furnace and the records of their 
thermal conduct plotted on time-temperature dia- 
grams. (In some cases FbO, was used instead of 
PbO and its behavior is noted.) The slgnlfleant 
temperatures of these graphs were then combined 


into a composite temperatiue and it was eouchifled 
that the system is a ease of sblida in solid solntioiL 
Two maxima eorreaponding to the composition 
PbO — SiO^ and 8 PbO BiO. were found and 
another 8 PBO — 5 810| was clearly Indicated. 
Two eutectics are indicated, though the lower one 
may be a transition point of the one of the higher 
melting point. As noted by previous Invetidga- 
tors, a transition point of SIO, was found at 540"- 
680" 0. All mixes sintered at ^0" ± 10" 0. 

A study of the change of oondudivity with Hme 
in the system methyl aloohol-iodine-water : L. I. 
Bhaw and John P. Tbiout. Oonductivltles of 
solutions of iodine in methyl alcohol of various 
boiling points have been measured. It was found 
that the conductivity increased much more rapidly 
in the case of the solutions in alcohol of htghw 
boiling points; also, that the conductivity reached 
a higher value in the case of the solutionB from the 
higher boiling point alcohols. It was suggested 
that this was probably due to the water content of 
the alcohol. It was found that a smooth curve 
could be drawn through the points at which the 
conductivity of the various solutions became con- 
stant. Buggestlons as to the probable reaction 
were given. 

The soli^Uity of pure radium sulfate: S. C. 
Lind, G. F. Whittxmobx and J. E. XTndxbwood. 
The solubility of RaSO, in water and other solu- 
tions is of practical interest since all processes for 
the recovery of radium from its ores involve, at 
some stage, the precipitatiou of radium together 
with barium as sulfate. 

Studies in pseudo-isotopy—Part 1: S. C. Lmn. 
Experiments of the author and others have shown 
that when radium and barium are partially precipi- 
tated from a solution containing a mixture of the 
two, no change in relative concentration takes 
place. This is true for sulfate, oxolate, carbonate, 
and perhaps all other difficulty soluble salts, and 
bears an exact analogy to the Inseparability of the 
isotopic eleneuts. The fact that radium and 
barium are only psetklo-isotopie, however, is shown 
from the great divergence of their atomic num- 
bers, and their ready separation by reciystallixa- 
tion of the chlorides or bromides. It has been 
shown in the preceding paper that the assumption 
of identical soIubUtty of BaSO« and in 

analogy to their pseudo-lsotople action in predpi- 
tation reactions, Is far from the truth. Conversely, 
this must raise the question, from the purely ex- 
perimental side, as to the truth of the assumption 
generally made of identical solubility of true iso- 
topes. 
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THE IMPORTANCE OF MOLD ACTION 
IN SOILS 1 

The development of soil bacteriology 
during the last decade has been truly re- 
markable. Many fundamental problema 
connected with the occurrence and activi- 
ties of bacteria in soils have been attacked 
and considerable progress has been made 
toward their solution. While much work 
still remains to be done along this line, re- 
sults already secured show, in a rather defi- 
nite way, the importance of bacterial ac- 
tion in soils from the fertility standpoint. 

According to recent investigations, how- 
ever, bacteria are not the only microorgan- 
isms which exert an influence on soil fer- 
tility. Molds, protoEoa and algm have been 
found quite commonly, and evidently their 
action, especially that of molds, must also 
be considered in determining the crop-pro- 
ducing power of soils. The subject of 
microorganic life in the soil has, therefore, 
been considerably broadened and compli- 
cated. 

The occurrence of molds in soils has been 
noted many times in the past in connection 
with bacteriological and other studies and 
various investigations have dealt in a more 
or less general way with the action of these 
organisms. It is only within the last year, 
however, that an attempt has been made in 
a logical and comprehensive manner to 
study the occurrence, distribution and ac- 
tivities of molds in soils, and to solve some 
of the fundamental problems which arise in 
connection with the growth of these organ- 
isms. The results secured at the New Jer- 

1 Paper presmted at the meeting of the Sodetr 
of Anerioan Bseteiidloglits, at New Havea, Oonn., 
December 87, 1916. 




172 


SCIENCE 


[N. a VoL. ZLVL ITa U89 


Bey Agricultural Experiment Station,** ** * 
not only furnish a basis upon whioh future 
experiments may rest, but they also indicate 
quite distinctly that the growth of rndds 
in the soil may be of great significance. 

The transformation of organic and inor- 
ganic compounds in the soil has long been 
considered the particular function of soil 
bacteria, but molds may also play an im- 
portant role in such processes, and indeed 
it is conceivable that in some instances they 
may prove largely responsible for the 
simplification of complex soil materials. 

It is not the purp<»e of this paper to re- 
view the previous studies on molds, for ex- 
cellent bibliographies have been presented 
in the work of Waksman* and Coleman* al- 
ready referred to. It is desired merely to 
call attention in a brief way to the varied 
action of molds in soils, and to present a 
compilation of various published data and 
some of our own unpublished results along 
this line, with the idea of emphasising the 
need of further study of these organisms. 

In the first place, the number of molds 
in soils should be considered, and while data 
along this line are far from conclusive, it 
has been shown that large numbers of these 
organisms are always present. Especially is 
this true for soils rich in humus, and acid in 
reaction. But the occurrence of fungi is 
not restricted to such abnormal soils. Neu- 
tral, well-aerated and well-fertilized soils 
are also found to contain rich mold floras. 
Furthermore, fungi are not limited merely 
to the surface soil, but occur in the deeper 

I Coleman, D. A., "Environmental Faetors In- 
flueneing the Aetivitj of Boil Fnngi," SoU Boi- 
MM, Vol. 11., No. 1, p. 1. 

I Conn, H. J., "BelatiTe Importanee of Fungi 
and Baeteria in Soil," Soiznos, N. 8 ., 44, p. 807. 

e'tfkkiman, 8. A., "Boil Fungi and Their Ae- 
tivitie^" Boa Bdenoe, VoL IL, No. 8, p. 108. 

f Waksman, 8. A., "Do Fungi AetnaDy live in 
w Soil and Prodnee ICyeeUnmf " SoBiros, N. 8., 
n, p. 8S0. 


soil layers. The well-known predilection of 
certain fungi for add conditions has been 
confirmed and leads to interesting eondn- 
sions regarding the special importance of 
these forms in add soils in whidi beneficial 
bacterial action is largely restricted. 

A very important point in connection 
with the occurrence of molds in soils has 
been studied recently by Waksman.* While 
the counting methods employed have shown 
the large numbers of molds in soils, consid- 
erable doubt existed as to whether these 
counts represented the actual number of 
active fungi or only the spores. If spores 
alone are present, the activity of molds in 
soils may be of less immediate importance 
although their presence would indicate pre- 
vious active growth as well as future activ- 
ity when the soil conditions become satis- 
factory for the devdopment of active 
forms from the spores. Active mold 
growth on the other hand would undoubt- 
edly be of immediate importance in the 
chemical changes occurring in the soil. 
The value of definite information along this 
line is apparent The careful experiments 
of Waksman show that many molds occur 
in soils in an active state as well as in the 
form of spores. While certain groups do 
not appear to be present in an active con- 
dition in the soils tested, although the plate 
method showed their occurrence as spores, 
studies of other soils may load to different 
conclusions. 

Conn* has attempted to check Waksman *8 
results by the use of smaller quantities of 
soil, but was unsuccesaful. Using 10 mg. 
of soil, he secured no growth of mold my- 
celia such as Waksman obtained with 
lumps of soil 1 cm. in diameter. He de- 
scribes a direct mieroscopio examination of 
soils and finds no mold myoelia present. 
He concludes from these experiments tiiat 
there is serious doubt whether molds exist 
in soils in an active form m iuffloteni 
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htn to be important compared with bao- 
teria. There seem to be two questions in- 
volved here : How large a proportion of the 
number of molds developing on pistes rep- 
resent active forms and how many spores f 
What is the number of active mold forms 
which need be present in the soil for them 
to be considered important in the various 
soil chemical processes? 

The first of these questions is rather diffi- 
cult to answer at the present time, but our 
experiments indicate that rather a large 
proportion of the total number of molds 
present in various soils occur in the active 
state. We have found active mold growth 
occurring in all the soils thus far examined, 
and we have used both Waksman’s and 
Conn's methods. Our results confirm 
Wakaman's observations, therefore, and 
Conn’s criticism seems unwarranted, for 
active mold myeeUa have developed in all 
our teete, uting not only JO mgs. but also 
smaller quantities of sods, as well as the 
larger lumps employed by Waksman. The 
soils tested are normal soils, many of them 
untreated and none extremely rich in 
humus. 

Further work along this line is certainly 
desirable, but from our observations thus 
far there seems no doubt but that fungi 
occur aetively in soils, and hence we feel 
that their action must be important regard- 
less of their relative numbers compared 
with bacteria. Furthermore the presence 
of spores is likewise important for they 
may become active in the near future and 
bring about their characteristic reac- 
tions. The answer to the second ques- 
tion mentioned above can only come 
after long-continued experiments, but from 
the vigorous action of molds noted in so 
many oases, as will be pointed out later, it is 
evident that the problem of mioroorganio 
activity in relation to soil fertility can not 
be completely solved without a knowledge 


of mold growth. Perhaps they are not as 
important as bacteria, there is no means yet 
of knowing, but even if of secondary signifl.- 
canee they deserve recognition. Our pres- 
ent knowledge of soil fertility is too incom- 
plete to permit us to pass over hastily any 
possibly important factors without thor- 
ough study. 

We believe, therefore, that molds occur 
in most soils, botii in the active and in the 
spore state, and hence they must pass 
through their various life cycles in the soil. 
Furthermore, different soils undoubtedly 
have different fungus fioras. Species pres- 
ent under one combination of conditions 
may be absent under others. Organiams 
present only as spores in one esse may occur 
actively in other instances. Finally, it 
seems perfectly possible that the relative 
occurrence of active and spore forms of va- 
rious organisms may vary in the same soil 
with varying conditions of moisture, tem- 
perature, aeration, reaction and food 
supply. 

Considering the occurrence of molds in 
an active state in all soils an established 
fact, the importance of these organisms in 
the decomposition of the soil organic mat- 
ter becomes evident. Many experiments 
have been conducted along this line and it 
has been very clearly demonstrated that 
molds are very efficient ommonifiers. Indi- 
cations have been secured that there exists 
a correlation between the biological stage 
of the organisms and the periods of am- 
monia accumulation. The largest amount 
seems to accompany the periods of spore 
germination and the smallest amount the 
time preparatory to actual spore formation. 

All the nitrogenous organic materials 
which make up the humus content of soils 
are easily attacked by various fungus forms 
and ammonia is liberated in large amounts. 
Part of this ammonia may, of course, be 
utilised by them, but by far the larger part 
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is set free and may be subeeqoently nitrified 
for nse by the higher plants. Vorioas fertil- 
ising materials containing complex nitrog- 
enous compounds may be ammonified by 
soil fungi, and their decomposition consid- 
erably facilitated. For instance, experi- 
ments with cyanamide show its rapid trans- 
formation to ammonia by certain molds. 
Ammonia production from urea by molds 
has also been definitely proven. 

The non-nitrogenous portion of the soil 
organic matter is also attacked by many 
molds. Thus experiments have shown that 
cellulose is rapidly decomposed by many 
species, and other substances such as sugars, 
pectins, oils, fats, waxes, organic acids, etc., 
are likewise broken down by molds. Some 
recent results secured in our laboratories 
show the large carbon-dioxide production 
by molds. No doubt, therefore, remains but 
t^t these organisms play an extremely im- 
portant part in the decomposition of all soil 
organic matter and indeed certain results 
indicate that their action along this line 
may be much greater than that of bacteria, 
at least under certain soil conditions. 

No experiments have yet been reported 
which indicate that molds may bring about 
nitrification, and this process, therefore, 
still appears to be purely bacteriological. 
Further experiments may modify this con- 
clusion. 

Denitrification and deaxotofication, how- 
ever, processes now known to be of slight 
significance in normal soils, but which may 
occur in highly manured, specially treated 
greenhouse and market garden soils, may 
possibly be brought about by the action of 
molds. The introduction of these organ- 
isms with the manure used may be an im- 
portant factor here. Definite data along 
this line are lacking at the present time. 

Non-^ymbiotio nitrogen fixation, or asofi- 
oation by molds has been studied ^m time 
to time-and indications have been secured 


that certain speeies may be able to ntUiss 
the nitrogen of the atmosphere. The re- 
sults, as a whole, however, are far from sat- 
isfactory and indeed the conolnaion has 
been drawn that at the present time the 
“weight of the conclusions on the fixation 
of nitrogen by fungi seems to be on the 
negative side.” Further experimenfl 
along this line are certainly desirable. 

The utilisation of various nitrogen com- 
pounds by molds has been studied to some 
extent, and it has been found that ammonia 
and nitrate compounds are assimilated by 
these organisms in considerable amounts. 
Thus under extreme conditions of mold 
growth it is conceivable that molds may be 
actual competitors with the higher plants 
for nitrogenous food materiala It is not be- 
lieved, however, that such conditions would 
occur except very rarely. A knowledge of 
mold growth in soils may be of some signifi- 
cance, nevertheless, in connection with the 
questions involved in the fertilisation of 
soils with nitrates and ammonium salts. 

The decomposition of mineral compounds 
in soils by molds has been studied only to 
a very slight extent. Data secured in our 
laboratories very largely in connection with 
certain chemical and bacteriological stud- 
ies indicate, however, that these organisms 
may play an extremely important rdle, not 
only in preparing nitrogenous food mate- 
rials for plants as has been indicated, but 
also in making other mineral constituents 
available. Complete data along the various 
lines indicated will be published later. 

Studies of the production of available 
phosphorus by bacteria and molds have 
shown the vigorous action of various fungi 
in this direction. Several experimemts car- 
ried out by various methods have shown 
that rock phosphate is apparently trans- 
formed much more rapidly into a soluble 
formbymany molds than by bacteria. The 
importanee of further study along this line 
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in oonneotion with the lolation of the moot 
question regarding the relative merits of 
rook phosphate and acid phosphate can 
readily he seen. 

The oxidation of snlfar in the soil, or 
Bulfoflcation, a process which has recently 
received some attention and which gives 
evidence of being of great importance from 
the soil fertility standpoint has been shown 
to be accomplished by several species of 
molds. The action of these organisms in 
this process may become of special impor- 
tance in connection with the recent sugges- 
tion for the production of available phos- 
phorus by composting rock phosphate, sul- 
fur and soil or manure. 

The process of ferriflcation, or iron oxi- 
dation in soils, while largely chemical in 
nature according to results thus far se- 
cured, is brought about partly by microor- 
ganisms and certain molds are apparently 
much more active in this action than any 
of the bacteria studied. 

Experiments on the production of avail- 
able potassium by molds should also yield 
interesting results. No data have yet been 
secured on this point. 

In fact, it seems evident that mold action 
in soils may be of far greater aigniflcanoe 
than has previously been supposed in pre- 
paring available food for plant growth. No 
longer should the study of mieroorganic ac- 
tivities in soils consider bacteria alone. 
Mold action must also be investigated, and 
in most cases it is undoubtedly true that 
only vague, incomplete results can be se- 
cured if such mold studies are not included. 
Many results secured in bacteriological in- 
vestigations might be explained and inter- 
preted much more clearly and definitely if 
the activities of molds were considered. 

If soil bacteriology is to be developed to 
the proper extent in the future and the re- 
lation of mioroorganiams to soil fertility is 
to be established with any degree of cer- 


tainty, investigations most include not only 
bacterial action, but the activities of molds 
and possibly also the growth of protoioa 
and algn. 

It is certainly desirable that the investi- 
gations of molds in soils and their activities 
and importance be carried out much more 
generally and on a larger scale than is the 
case at present. Here is a field of study 
rich in possibilities and the importance of 
work along these lines can not be ques- 
tioned. I*. E. Bbown 

Iowa AoaiouLTuaAL ExrsauiENT Station 


THE U. S. BIOLOGICAL STATION AT 
BEAUFORT, N. C, DURING 1916 

Tnx general appearance of the site of the 
station waa materially enhanced during the 
year by enlarging the improved portion of the 
grounds, and by planting grass, sea oats, trees, 
and shrubbery. Through these improvements 
the oomfortableneas of the station waa also 
increased. The laboratory, as usual, was open 
during the summer to special investigators. 
The investigators, with a single exception, bad 
engaged in research at this station before and 
they continued during the past season lines 
of work previously undertaken. 

The present large series of experiments in 
diamond-black terrapin culture, which was 
started in 1900, has progressed with marked 
success. Several new experiments in addition 
to those already under way were undertaken. 
There are now approximatdy 1,600 terrapins, 
exclusive of the young of 1916, in the pounds 
which are being used for experimental pur- 
poses. This experimental work has ahown 
quite oouclusively that terrapins can be grown 
and kept m vigorous condition in captivity, 
for some of the earliest broods, batched in the 
pounds at the station, have reached maturity 
and are very prolific in the production of eggs, 
and the offspring is equally aa vigorous aa 
that of the wild terrapins oonfined after ma- 
turity had been attained. 

A total of 9,611 terrapins hatched daring 
the aummer of 1916 has to date been taken 
from tiie egg beds. This number will be aom^ 
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whftt increased in the spring when terrapins 
appear that were overlooked in the falL 
Among these young removed from the egg 
beds there are 666 which are ofibpring of ter- 
rapins reared in captivity. The total number 
of young produced during the previous year, 
including those found in the spring, was 2,128; 
of these 60 were offspring of terrapins grown 
in captivity. It has been known for some 
time that a female terrapin may lay twice 
during a single season, but during the past 
season through the discovery of 12 nests, ave- 
raging 8 eggs to a nest, in a pen where only 
four females are confined, it is evident that a 
female may lay as often as three times during 
a single season. 

The most gratifying results of the past year 
are the unusually rapid growth of the young 
of one year and less of age and the very low 
mortality. The death rate among the 1915 
brood during the first year was about 8 per 
cent, while formerly it occasionally ran as 
high as 40 per cent. The death rate among 
the young after the age of ono year or more 
is attained is negligible. 

The observations on the habits of fishes was 
continued by the director of the station. It 
is very noteworthy that food fishes generally 
were unusually scarce in the Beaufort region 
during the past year. The “gray trout” 
(Cynosctofi regalia) which is normally, with 
perhaps a single exception, the most important 
food fish of the locality, was so scarce that the 
fishery was almost wholly abandoned. The 
almost total failure of a “run” of the two 
important fall species, the spot {Leioaiom%iB 
xanthurua) and the jumping mullet {MugU 
cephalua), is equally as noteworthy. 

The pig fish (Orihopriaiia ehryaopterua) 
was found in spawning condition on the inner 
shore of Shackelford Bonks during ICoy and 
the early port of June^ but the eggs of this 
species seem to be difficult to hatch artificially. 
Spawn taken in the field by stripping was 
brought to the laboratory for hatching, but 
these efforts failed. Then ripe or nearly ripe 
fish were confined in live can and tanks. 
Those in the live cars were stripped when ap« 
parently very ripe^ and those in the tanks were 


allowed to spawn naturally. At no time wm 
fertilization obtained in eggs artificially 
spawned, but of those spawned naturally, a 
small percentage was auocessfally fsrtiliied 
and cell division ensoed, but all died before 
hatching. These experiments having failed, 
the eggs, which ore semibuoyant in sea water, 
were taken by means of a tow-net and brought 
to the laboratory. These too died before hatch- 
ing. The methods of hatching employed were 
those which are usually successful with other 
species. 

The study of the life history of Oamhuaia 
was continued chiefly for the purpose of veri- 
fying observations of previous seasons. In 
connection with the study of fishes in relation 
to the mosquito problem, it was found that 
the common eel iAnguUla roatraia) may, at 
least under more or less abnormal conditions, 
be of value as an eradicator of mosquito lar- 
VB 0 , for small specimens taken from reservoirs 
receiving the overflow of an artesian wdl were 
found to have subsisted chiefly on mosquito 
larviD, which in this instance constituted about 
the only food available. These eels were not 
confined in these reservoirs, but bad come 
there through choice by passing from salt 
water through the overflow from the reser- 
voirs, a passage which remained open for an 
exit as well as an entrance. This then indi- 
cates that the common eel should not be over- 
looked in the study of fishes in relation to the 
destruction of the mosquito. Several collect- 
ing trips to fresh-water ponds and streSms in 
the vicinity of the laboratory yielded the fol- 
lowing species of fishes which do not seem to 
have been recorded from this immediate vicin- 
ity; Ameiurua erebennua Jordan, Ameiurua 
caiua (Linnmus), Erimytm awaiia (Lao6- 
p6de), Noiemigon'ua eryaoleyacaa (ICitdhill), 
Noiropia procM (Cope), Daroaoma eepsdto- 
num (LeSueur), Eaox amarieanua Qmdin, 
Eaox raticulatMa LeSueur, Aphredodarua soy- 
onus (Gilliams), Cantrarehua maeropiarua 
(Lao6pMe), Choanohryitua guUaua (Cuvier ft 
Yalenciennes), Ennaaeanlhua glorioaua (Hol- 
brook), Lapomia gtbboaua (Linnsua), Lepomia 
inctaor (Cuvier ft Yalenoiennes), Microp- 
ierua aaHmoidaa (Lao6pMe), Parea ftaaaacana 
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(lIitohill)» Boleosama ohnsMi (Storer), Cope- 
hmdtiOm flutMcmf (Jordan). The two ma- 
rine apeoiea, fifynodiu frUemedw (Agaasii) 
and MyrophU punciahu Lfltken, appear to be 
new to the Beaniort fauna. 

Dr. Albert Knnti, of the St. Lonia ITniTenity 
School of Medicine^ continued the study of the 
embryologioal and larval development of fiahea 
carried on during several seasons. Experi- 
ments in rearing larvw gave only negative 
results. 

Dr. Eunts also made a detailed study of the 
slrin of flounders adapted to backgrounds of 
different colors for the purpose of detennining 
the degree of distribution of melanin and 
xanthine pigment and the relationship of the 
guanophores with the ohromatophores when a 
given shade or color is assimilated as nearly as 
I>osaible. Shade was found to depend primar- 
ily on the degree of distribution of the me- 
lanin pigment and the relationship of the gua- 
nophoroB with the melanophore. Color depends 
on a complex group of factors including the 
relative degree of distribution of mdanin and 
xanthine pigment and the optical effects due 
to the diffraction of light by the guanin crys- 
tals in the guanophores. 

Mr. Arthur Jacot, of Cornell Universily, 
continued for the second season the study of 
the life history of the mullets of the Beaufort 
region. It was definitely determined that the 
nominal genus Quertmona comprises the 
young of the geniis MupiZ. At a certain period 
in their lives the young mullets pass through 
a gradual change which gives them the full 
adult oharaoten. During this time the first 
soft ray of the anal fin is transformed into a 
spine, a change in the sculpture of the scales 
giving the appearance of a winter line also 
takes place, and the color is changed more 
nearly to that of the adult Tho "jumping 
mullet ” iMugU esphaUa) spawns in the fall, 
from October to December. The young grow 
rapidly and attain a length of 5 or 6 inches 
when one year of age. Then they appear to 
migrate southward by a slow and lelsurdy 
movement In the spring they migrate north- 
ward, but by a more direct and apparently 
more oontinuotis run. This migration causes 


a cessation of feeding and therefore of growth 
which is so marked as to affect the scale, 
leaving a "migration line.” The jumping 
mullet its shown from these studies, normally 
attains maturity when two years of age^ but 
it may continue to grow until at least five 
years old. The "silverside mullet” {Uugil 
eursma) spawns in the spring and the young 
grow rapidly. In the fall they leave the har- 
bor to return only in small numbers. A care- 
ful search was made for the eggs and larvis 
within the harbor and along the outer shorea 
of Shackelford and Bogue banks, but no eggs 
or young lees than 20 mm. in length were 
found. Since the eggs and larvn of the jump- 
ing mallet too have not been found by the use 
of similar methods in the same locality, it ia 
inferred that these two species are pelagic in 
their spawning grounds. 

Mr. O. W. Hyman, of the University of 
Tennessee, continued his experiments and ob- 
servations on the larval development of crusta- 
ceans. The experiments in rearing seen were 
unsuccessful, but the observational work 
yielded better results. The first soea stages 
of Minippe and CaHiMeies were secured, but 
could not be reared beyond this stage. Scat- 
tered observations were made on the life his- 
tory and habits of Minippe, The megalops 
of Callinecies were taken in abundance and 
it was found that they were hardly in confine- 
ment and molted readily to the crab stage. 
The young crabs molted and grew rapidly. 
The entire life history of the common sand- 
fiddler (Uca pugxlator) was worked out Cam- 
era lucida drawings were prepared of each 
stage and of all appendages of each stage. 

Dr. James J. Wolfe, of Trinity College, 
Durham, N, C., continued his investigation 
of the diatom flora of the Beaufort region. 
This work has been greatly hampered by the 
difficulty encountered in securing the very 
scattered literature on the subject It is pro- 
posed in the present work to give carefully 
revised citations and descriptions of every 
form occurring in the vicinity. It is also pro- 
posed to offer carefully prepared illustrations 
of the commoner forms. 

In addition to the above Dr. Wolfe, aseisted 
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by Mr. Bert Ommiiighani, of the Dnrhaznp 

N. C., city acboolg^ be^an an inveBtigation of 
the plankton oolleotiona made by the TT. S. 
Fisheries steamer Fuh Hawk in the Chesa- 
peake Bay region. Some thirty-odd collec- 
tions were examined by the employment of 
methods which it is beliefved will furnish fairly 
accurate data concerning the numerical rda- 
tions of all the important species as they vary 
according to depth, season and locality. 

Dr. L. F. Shackell, of the University of 
Utah, continued his studies on the tozicities 
of various constituents of coal-tar creosote for 
the marine wood borer, Limnoria. Among the 
preparations tested were composite samples of 
tar bases of difFerent boiling points, obtained 
through the courtesy of Mr. S. R. Church, of 
the Barrett Manufacturing Company. It was 
found that the bases were highly toxic for 
lAmnaria; and that the toxicity increased with 
the rise of the boiling point — ^paralleling in 
this respect the results previously obtained for 
the tar acids. 

Professor H. V, Wilson, of the University 
of North Carolina, spent a short time at the 
laboratory, continuing the study and identifi- 
cation of the Albatross-Philippine Sponge 
Collection." Since but little work had pre- 
viously been done on the sponges of the far 
east^ it is not surprising that many of the 
forms proved to be undescribed. 

Mrs. E. Beonet Decker, of Washington, D. 

O. , again served as station artist She pre- 
pared a number of illustrations of diatoms 
for Dr. Wolfe and made drawings and sketches 
for Dr. Kunts and for the director. 

Samuel F. Hilmbrand, 
Dmcior 

Bubxau op FiBBzaixB, 

Washinotw, D. O. 


PHILIPPE DB VlLlfORIN 
With the death of Philippe Levdque de 
Vilmorin on June 80, genetios and horticul- 
ture lost a remarkable friend. His published 
woric in both fidds is valuable, but perhaps 
surpasisd by his personal influence^ which he 
owed largely to his position as head of the 


large and wealthy de Vilmorin family, and of 
the firm of Vilmorin, Andrieux & Co., of 
Paris, one of the most odebrated seed-growing 
and seed-selling establuhments in the world. 

The firm first appears in 1727 as a little 
seed store '' Aucoqua de la bonne foy ** on the 
bank of the Seine^ kept by one Pierre Qeoff- 
roy, whose daughter and heiress married the 
botanist Pierre d’Andrieux. A young botan- 
ist from Lorraine, PhiVippe-Yiotom Lev8que 
de Vilmorin, formed An intimacy with An- 
drioux, and in 1774 married his only daugh^. 
Since then the firm has borne the name of the 
two families, although controlled wholly by 
the de Vilmorins. It has been handed on from 
father to son, and many of the family have 
oontributed to agricultural soiencei The best 
known is Louis de Vilmorin (1816-1869), 
whose name is always connected with the sugar 
beet 

Of the early French contributors to genetios 
Bome^ like Victor Lemoine, are known only as 
practioal hybridisers; others have done purely 
theoretical work, as Jordan with his study 
of the nature of species, and Naudin with his 
observations on the segregation of characters 
in hybrids. Louis de Vilmorin is conspicuous 
in both classes. To theory he contributed 
the oentgener method of breeding; to prac- 
tical agriculture he contributed the sugar 
beet, whose saocharine content he raised from 
10 per cent to 18 per cent by a carefully 
planned series of selections. Little improve- 
ment has been made in this beet since it left 
his farm. 

He was succeeded by bis son Henri, as head 
of the business and the family, and Philippe^ 
who has just died, succeeded Henri in 1899. 
Philippe turned over the active management 
of the family business to hii brother-in law, 
Comte d'Etienne, and gave the greater part 
of hia own time to sdentiflo reteardL 

In horticulture he published stadias of the 
beet-sugar industry of the United States, the 
culture of ginseng in Korea and Manchuria, 
and the tobaccos of commerce. He likewise 
edited three important publicatioxia of the 
firm: Lea Fleure de Pleine Terre, Le UamMl 
de FloricyXtwe, and the Horiue VUmarinF' 
ianue. 
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Thfl moit important of hia pabliahed work 
in genetics deals with wheats but he also car* 
ried on a long series of dog-breeding experi- 
ments ends through the firm, made possible 
the researches of Hegedoom, Meunissiers 
Mottet and other geneticists. He was largely 
responsible for the Fourth International Con- 
ference on OeneticSs held in Paris in 1911. 
As secretarys he did moat of the work con- 
nected with it; as financial guarantor^ he fur- 
nished most of the funds needed for it The 
large volume of Proceeding*, which he edited 
and published at his own expense, is a fitting 
memorial to his seal in the promotion of sci- 
entific research. Paul Popbnob 

WashinotoNi D. OL 


SCIENTIFIC EVENTS 
THE PRODUCTION OP IRON ORB AND PIO IRON 
IN iftS 

The iron ore mined in the United States in 
1916 reached a total of 75,167,679 gross tons, 
the greatest annual output ever made. The 
shipments from the mines in 1916 were 77,870,- 
553 gross tons, valued at $181,902,277. The 
quantity mined in 1016 was more than 10,600,- 
000 tons greater than that mined in 1915. The 
increases in quantity and in value of iron ore 
shipped in 1916 amounted to about 40 and 80 
per cent, respectively. The average value per 
ton at the mines in 1916 was $2.84, as against 
$1.88 in 1915. These figures, which were com- 
piled under the direction of £. F. Burchard, of 
the United States Geological Survey, Depart- 
ment of the Interior, include for 1916 only iron 
ore oontaining leas than 5 per cent of man- 
ganese. 

Iron ore was mined in 24 states in 1016 and 
28 in 1015. Minnesota, Michigan and Ala- 
bama, which have for many years produced the 
largest quantities of iron ore, occupied in 1010 
tiieir accustomed places. 

The Lake Superior district mined nearly 65 
per cent of the total ore in 1016 and the Bir- 
mingham district about 8 per oent No other 
district 6 X 0 ^ the Adirondack mined as much 
as 1,000,000 tons. The increase in production 
in 1916 was especially marked in the Adiron- 
dack and Chattanooga districts— 54 and 55 per 


cent respectively — but every district showed 
an increased output over that of 1915. 

All the ranges in the Lake Superior district 
mined a larger quantity of iron ore in 1916 
than in 1915, and the largest increases were in 
the Gogebic and Menominee ranges — 54 and 
43 per cent, respectively. The output of the 
Ouyuna range exceeded 1,500,000 tons for the 
first time. 

There were 12 mines in the United States 
that produced more than 1,000,000 tons of iron 
ore each in 1916, five more than in. 1916. 
First place in 1916 was held by the Hull-Rust 
mine, at Hibbiug, Minn. ; second place by the 
Bed Mountain groups near Bessemer, Ala.; 
third place by the Fayal mine, at Evdeth, 
Minn., and fourth place by the Mahoning 
mine, at Hibbing, Minn. The production of 
these mines in 1916 was, respectively, 7,656,- 
201, 2,699,588, 2,252,008 and 2,216,788 tons. 
The increase at the Hull-Rust was 282 per 
cent., making the production of this one mine 
more than one tenth of all the ore mined in 
the United States in 1916. These records illus- 
trate the rapidity with which the rate of out- 
put of mines in the Lake Superior district 
may be inoreaBed. None but open-pit mines 
could be made to respond to demand to such a 
degree. 

The production of pig iron, including ferro- 
alloys, was 80,484,797 gross tons in 1916, com- 
pared with 29,916,213 gross tons m 1915, an 
increase of 32 per cent., according to figures 
published by the American Iron and Steel In- 
stitute, February 24, 1917. The pig iron, ex- 
clusive of ferro-alloys, sold or used in 1915, 
according to reports of producers to the United 
States Geological Survey, amounted to 89,126,- 
324 gross tons, valued at $663,478,118, compared 
with 80,384,486 gross tons, valued at $401,409,- 
604 in 1915, a gain of 29 per cent in quantity 
and 65 per cent, in vslue. The average price 
per ton at furnaces in 1916 as reported to the 
Survey was $16.96, oompared with $18.21 in 
1915, an increase of 28 per cent 

RXIBARCH IN AERONAUTICS 

The report of the British Advisory Com- 
mittee for Aeronautios for 1916-17 is sum- 
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marized in tlie Engineering Supplement of the 
London Ttmss, 

It ia said that oiring to the numerous 
changes and derelopment in the design and 
oonstruotion of aircraft an increasing number 
of Bpeoial problems constantly presented them- 
selres for inveetigation, and these have closely 
occupied the attention of the staffs engaged in 
experimental work at both the National Phys- 
ical Laboratory and the Boyal Aircraft 
Factory. In addition to aerodynamical re- 
search, much attention has been given to ques- 
tions relating to engines, materials of con- 
struction, strength of construction and design, 
instruments and accessories, as wdl as to 
methods of attack of aircraft from aircraft and 
other matters. 

In the new 7 ft air channri at the National 
Physical Laboratory an air speed of 86 ft 
per second can be reached with an expendi- 
tuio of 100 h.p. It is doubtful whether 
further increase in sue of channel or speed of 
air current would advance existing knowledge 
to an extent sufficient to outweigh the greatly 
increased cost and other disadvantages in- 
volved. Should it prove necessary to conduct 
experiments on a larger scale and at higher 
speeds, it would appear necessary to employ a 
method in which the model is moved through 
the air. This procedure presents various diffi- 
culties, and the securing of even moderately 
accurate data in this manner is at the best 
extremely laborious. Probably the least 
troublesome way of applying this method is by 
installing measuring apparatua on the aero- 
plane itself, and it seems probable that only in 
this way can an accurate comparison be ob- 
tained between model and full-scale oondi- 
tions. 

Improved methods of supporting the models 
under teat have been devised for use in special 
oases. The effect on the measured lesistanoe 
of the method of holding the model is often 
surprisingly large, and without the necessary 
care and experience in avoiding effects due to 
interference with the air flow very large errors 
may result In general the difficulty is 
greotesl in measurements on forma of small 
head resiatance — a. g, aeroplane bodies and 
airship envelopes. Probably little reliance can 


be placed on the absolate values obtained in 
earlier measurements on aizahip models of 
stream line shape, which were made to deter- 
mine the form of least resistance, and were in 
the main eomiwwtiTe. With the new methods 
of support the possible error has been greatly 
reduced, and when full-scale values have been 
determined with accuracy the prediction of 
full-scale resistance &om the modds will be 
established on a satisfactory basis. 

At the Royal Aircraft Footozy the measure- 
ment of the resistance of aeroplanes in flight 
has been oontinued with the object of confirm- 
ing the model experiments, and an instrument 
for measuring the resistance directly has been 
developed. Tbe distribution of pressure over 
the wing of an aeroplane in flight baa been 
measured, and further experiments on these 
lines are in progress. Experiments and also 
much theoretical work have been oarrled out 
on tho longitudinal and lateral stability of 
aeroplanes in flight Measurements have also 
been made of tbe disturbance of the air behind 
a propeller, to obtain data required in the 
design of new machines. 


SCIENTIFIC NOTES AND NEWS 
Prssident Rathokd a. Piabson, of the Iowa 
State College, and Clarence Ousley, of the 
Texas State College, have been aj^inted to 
be assistant secretaries of agriculture. 

Dr. Rat L. Wilbub, president of Stanford 
University and formerly professor of medi- 
cine, has been placed in charge of the conserva- 
tion department of the Food Administration. 

Ths Women’s Council of Defense announoes 
the following advisory committees: Food VtUi^ 
satton.^Professor R. H. Chittenden, Pro- 
fessor Graham Lusk, Professor E. Y. McCol- 
lum, Professor L. R Mendel, Dr. 0. L. Als- 
burg, Dr. 0. F. Langworthy, Professor Yernon 
Kollogg, Dr. A. E. Taylor and President Ray 
L. Wilbur. Public SeaUh . — ^Professor W. H. 
Welch, chairman, Dr. L. P. Ayer, Dr. Her- 
mann M. Biggs, Dr, D. L, Edsall, I^. Cozy T. 
Grayson, Dr, A. W. Hewlett, Dr. A, C. Jane- 
way, Dr. F. O. Novy, Dr. R M. Pearoe and 
Professor H. Q. Wells. 

Dr. Harrir L. Habtlkt has besn ap- 
pointed chief of the diviaion of child hygiesie^ 
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of the Philadelphia department of health, boo* 
ceeding the late Dr. Henry H. Doan. 

Da. J. B. Clelakd, of the Sydney depart- 
ment of public health, has been deoted presi- 
dent of the Boyal Society of New South Wales. 

Mb. Alan A. Caupbkll Swinton has been 
elected chairman of the council of the Boyal 
Society of Arts, London. 

Wk learn from Nature that early in July 
Mr. Erik Andersson, of Uppsala, again led to 
Spitsbergen a geological exi>edition, which in- 
cluded Messrs. Adam Beuterskibld, Sven 
Yd^ and Karl Samuelsson. The main object 
was to continue the investigation of the Trias 
and to collect saurians and fishes. The occur- 
rence of phosphorite at Cape Thordsen was to 
be investigated, as well as the extent of the 
coal beds at Pyramid Hill and Bunsowland. 
Investigations in the Devonian rocks are to be 
continued and their vertebrate fossils col- 
lected. A large expedition of miners and min- 
ing engineers also left Sweden about midsum- 
mer to exploit the coal measures of Spits^ 
bergen, and was accompanied by Dr. Anteus as 
geologist 

Thb Committee of the Privy Council for 
Scientific and Industrial Besearch has sanc- 
tioned the appointment of a committee to in- 
quire into the types of breathing apparatus 
used in coal mines, and by experiment to de- 
termine the advantages, limitations and de- 
fects of the several types of apparatus, what 
improvements in them are possible, whether 
it is advisable that the types used in mines 
should be standardized, and to collect evidence 
bearing on these points. The members of the 
committee are: Mr. W. Walker, acting chief 
iniq>ector of mines under the Home Office 
(chairman), Dr. J. S. Haldane and Dr. H. 
Briggs. 

Db. G. Oabl Hubeb, professor of anatomy in 
the University of Michigan, recently deliveored 
an address on " Early Stages in Mammalian 
Development ’’ before the faculty and students 
of the graduate summer quarter in medicine 
of the University of Dlinois. 

Two courses of twelve lectures each on 
" The Designing and Computing of Telescope 


Systems ” are being delivered at the Imperial 
College of Science, South Kensington, by Pro- 
fessor A. E. Conrady during this month and 
September. The lectures are given in oon- 
neotion with the newly formed department of 
technical optics under the direction of Pro- 
fessor F. J. Cheshire. 

Tub death is announced of M* Eduard 
Sarasin, of Geneva, editor of the Archive des 
seiencM physiques et naturellea, and the 
author of numerous researches in physiciol 
science. 

By an agreement between the executors of 
the estate of the late James Buchanan Brady 
and hiB heirs, the major part of his fortune^ 
estimated at $3,000,000, becomes immediaitdy 
available for the New York Hospital. Thu 
argeemont enables the trustees and executors 
to carry out the testatoris plans for the estab- 
lishment of the James Buchanan Brady Foun- 
dation of Urology. Eventually a building will 
be erected for the foundation to cost about 
half a million dollars, which will include de- 
partments for investigation along chemical, 
bacteriological and pathological lines. The 
plans for the fmmdation are in the hands of 
Dr. Oswald S, Lowsley, who was named by Mr. 
Brady os director. 

At the azmual general meeting of the 
Medico-Legal Society of London, when the 
President, Sir Samuel Evans, was in the chair, 
a recommendation of the council that aliens 
of enemy nationality should cease to be either 
honorary or ordinary members of the society, 
was unanimously approved. 

Thb British Museums Association proposes 
to hold a conference in October to discuss, 
among other subjects, local war museums and 
the Board of Education and museums. 

Plans for the one hundred and fifteenth 
meeting of the American Institute of Mining 
Engineers which include an inspection of the 
coal resources of Illinois, the zinc and other 
mining operations of Missouri, and the oil 
fields of Oklahoma have been announced. The 
meeting will be held during the week of Oc- 
tober 8 to 13. Methods will be discussed for 
conserving tiie present supply and inureasing 
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the ou^ot of the oountiT’i minerale wbi<^ will 
jvore of ralue in winning the war. The 
American Institute of Mining Engineers now 
numbesri more than 0,000 members in eres7 
part of the country and in many parts of the 
world and reprasentatires will be preeeut of all 
the jffinoipal American mining centers. The 
larogram calls for sereral days’ Besaions in and 
around St Louis and an inspection tour to the 
rich mineral J(^lin-Miami distriot and the oil 
fidds of Tulsa, Oklahoma. The engineers will 
be guests of the St Louis section of the in- 
stitute, the ohsirznan of committees including 
H. A. Bnehler, state geologist of Missouri^ F. 
W. De Wolf, Illinois, past president of the As- 
sociation of State Geologists; James E. Oasel- 
ton, St Louis; A. H. Wheeler, St Louis; E. 
F. Ooltra, St Louis. Philip N. Moore, of St 
Louis, is president of the American Institute 
of Mining Engineers. 

Thi Sooi6t6 de Ghimie Industrielle has been 
founded in Paris to promote the. science of 
chemistry as applied to industry. We learn 
from a statement in NaHrt that local proyin- 
oial branches will be formed which, while 
being self-goyeriung, will keep in touch with 
the parent society. The society will institute 
research woric with the yiew of assisting manu- 
facturers and agriculturists. An institute and 
library are in contemplation which will con- 
tain a complete collection of French and for- 
eign periodicals deyoted to industrial chemis- 
try, and the society hopes to arrange for meet- 
ings, exhibitions, etc., to stimulate actiyity. A 
reyiew — the first number of which is expected 
to be published shortly-^ll keep manufac- 
turers posted in the latest developments at 
homo and abroad, describe inventions and 
processes, and, generally, fill a want that has 
been long felt in Franoa The first council of 
the society contains many names prominent in 
the scientific and industrial world. 

Thb War Council of the American Bed 
Oioss has established a Bureau of Sanitary 
Service under the direction of Dr. W. & 
Frost. An appropriation of 0800,000 has been 
made for the use of the bureau. This step has 
been taken in order to meet the new condi- 
tiona which will arise as a conaequeiioe of 


bringing together so many men as will be mo- 
bilised throughout the country. The Bureau 
of Sanitary Serrioe will Biqiervise and aid in 
such operations as will tend to make health 
conditions about the camps as nearly ideal as 
possible. Increased forces will be provided for 
milk inspection, war will be made on malaria- 
carrying mosquitoes, and a radius of from 
fifteen to sixty square miles outside of the 
camps will be policed for the protection of the 
health of the men. Sanitary units will be 
furnished to the areas upon the request of the 
civil authorities. 

The council of the British Medical AasooU- 
tion has reported that the only possible method 
of placing the health administration of the 
country on a sound basis was by the creation 
of a Ministry of Health. Their recommenda- 
tions are as follows: 

That a ministry of health Aonld be created to 
take over from existing goveriunent departments 
such duties as are eonoemed with the health of the 
community, and to deal with those duties only; 
that the administrstlve functions of the ministry 
should be carried out by a board presided over 1^ 
a minister of Cabinet rank, that the country be 
divided into suitable administrative areas under 
local administrative health centers eonslstuig of 
representatives (a) of the rating authorities; (h) 
of the education authorities; (c) of the persons 
contributing to a scheme of health insurance (in- 
cluding employers of labor) ; (d) the medical pro- 
fession; (e) public hospitals; (/) dentiste; (g) 
pharmaeists, and (A) nurses; that the principal 
medical officers of each center should be two, of 
equal status, one representing the clinical side 
(^ef clinical officer) and the other the preventive 
side of medicine (medical officer of health) ; that 
for each area, hospitals, clinics, or treatment een- 
ters should be recognised or established at which 
persons entitled to treatment under the public 
scheme should be able to obtain institutional, ooar 
sultstive or specialist services on the recommenda- 
tion of their medical attendant. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

Fob the Oklahoma College end Station a 
science building to cost 0100, (XK) was author- 
ised by the last legislature. 

Bt the will of the late Sir Charles Holoroft 
a bequest of £5,000 is made to the University 



avvom t4, i9ir] 


BOISNCE 


188 


of Biiminghain, ta afUbliih a Oharlao Hbl- 
croft Beoewoh Fond. 

Fdhim for the new chemical laboratories at 
tTnirenity Oollege* London, hare been raised 
by a ooDiinittee^ of which Prince Arthnr of 
Connaught is president and Captain the Hon. 
Rupert Guinness chsinnsn and treasurer. 
The cost of the sitsip building and equipment 
wiU be £1S0,000. £100,000 has already been 
raised, learing £90,000 to be found. In order 
to facilitate the immediate prorision of this, 
Sir Ralph 0. Forster, who has already sub- 
ior9>ed generously to the coat of the labora- 
tories, has promised £5,000 on condition that 
the remaining £15,000 is raised speedily. 

A School of Mines has been organised at 
Washington State College at Pullman. Under 
the new plan, the department of mining be- 
oomes one of the eight w^ools or colleges that 
oomprise this state institution, and Professor 
Francis A. Thompson, head of the depart- 
ment, becomes dean of the School of Mines. 
Full facilities will be arailable for instruction 
in, and treating ores by, all standard forms of 
treatment, including leaching, amalgamation, 
concentration, roasting and smelting. A 
special laboratory will be devoted to the dota- 
tion process. 

A. B. McDaniel, former assistant professor 
of civil engineering, University of Dlinois, has 
been given administrative charge of the gen- 
eral engineering department of Union College, 
Schenectady, N. T. 

H. B. Ellenbsboeb, Ph.D. (Oomell), has 
been appointed associate professor of animal 
and dairy husbandry at the College of Agri- 
culture of the University of Vermont. 

pBorsssoB Henbi Roger has been appointed 
dean of the school of medicine of the Uni- 
versity of Paris, to succeed the late Professor 
Landouiy. 


.DISCUSSION AND CORRESPONDENCE 

TIACHINQ CHEUllTSY AND TBACHINQ 
CHEUiaTa 

Looking over the lists of chemistry courses 
offered in the various colleges and universities, 
one U impressed by the thoroughness with 
which the field has been covered. To suggest 


additions to the already long lists may seem, 
at first thought^ uncalled for. There ia a 
group of ooursea ao obviously easentiil that we 
find them taught in every univeiaity, and 
there ia a pretty clear undostanding of what 
courses bdong to this gtoupu SupplementiDg 
this basic group are numerous ooursea eatend- 
ing and amidifying it in various direetloni 
detamined by local influences^ traditions and 
training of the staff members. The scheme 
has one serious defect^ which is that there is 
seldom to be found in the whole list of courses^ 
a single one designed to give the would-bs 
chemist an intelligent and oomprebenaive 
idea of the science of chemistry, its history, 
litmature, and rdle in a modem civilised 
world. A man who diligently pursues the 
courses offered will undoubtedly attain to a 
conaiderable knowledge of the laws, facts and 
theories of chemistry. Will he then be a 
chemist f 

The writer was recently called upon to 
grade the examination papers of contestants 
for the Alpha Chi Sigma Scholarship MedaL 
There were eighteen contestants, representing 
ten prominent universities or colleges. Con- 
testants were all in the second semester of the 
junior year and, since they undertook to com- 
pete in a scholarship examination, may be 
considered as somewhat more alert than their 
classmates. That grades attained would dif- 
fer widely was to be expected The sequence 
of courses is not the same in the schools repre- 
sented, and various other factors oontribute 
to make it difficult to get an adequate measure 
of the relative standing of students; but, 
allowing for all these, there was clearly shown 
a striking lack of information and of view 
point whenever the questions of the examina- 
tion passed beyond the field of strictly chem- 
ical facts, laws and theories. A few examples 
will illustrate the point : Of the eighteen con- 
testants, eight were unable to name a single 
American journal of chemistry, eleven were 
unable to name on English journal, thirteen 
could not name a French journal, and eight 
could not name a German journal. Of the 
eighteen contestants, only five could name a 
general treatise on inorganic chemistry; only 
nine coidd name such a work on organic 
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diemistry. Twelve of the eighteen oonld not 
name the president of the Amerioan Ohemieal 
Society. Only six of them knew of the re- 
cent work on the atomic weight of lead; only 
two of the eighteen could name three impor- 
tant chemical discoveries of the last ten yeari* 
Bunsen, Scheele, Wohler, Bamsay, MendeljefT 
were, to most of the oontestanta, just names 
of chemists who had done something or other. 
Beqfnired to name five prominent living chem- 
ists, most of them named three or four of the 
members of the local chemistry stafi. Some of 
the men named are, indeed, prominent chem- 
ists, bnt when a student indicates ^t four out 
of five of the world’s prominent chemists are 
included amongst his instructors, he is showing 
a lack of viewpoint rather than an intelligent 
loyalty. 

It is far from the purpose of this note to 
bdittle the knowledge of these students. 
They are, in all probability, more intelligent 
than the average. The point is that they 
should have, after three years of study in the 
fi^ of chemistry, some knowledge of the use 
of a chemistry library, and more than a naive 
understanding of contemporary chemistry. 
Perhaps we have eipected them to absorb 
general chemical information from the at- 
mosphere of a chemistry deportment. The 
aotmd situation is that their views of chem- 
istry are hedged in between the covers of some 
ten or twenty text-books. If this is the case, 
would it not be worth while to add to our 
ehemistiy curricula a few coursesr— call them 
what you will — aimed squardy at supplying 
that body of general ohemieal infonnation 
not to be found in text-books T To teach 
diemistiy is one thing; to teach men to be 
chemists is a greater task. 

Habbt a. Oubtis 

UMIVXaSlTT OP COLOaADO, 

Bouldb, Colol 

ANOTHBK PHA8X OV ** ACADEMIC FEUDOM ” 

Dranro the last few years there has been 
oonsiderable agitation and many articles have 
been written upon the danger of loss of 
"acadepiie freedom,” by which is meant the 
right of college and university teachers to 


think and express their thoughts without feer 
of losing their positions through the possible 
unpopularity of their own opinions. All who 
are associated in any way with eduoation re- 
alixe the danger of political and financial 
overshadowing of independent thought^ espe- 
cially when it is opposed to the established 
order of things. It is evident, however, that 
there are still some who do not grasp the es- 
sential differenoe between the clerical attitude 
toward eduoation a hundred years ago and the 
Boientifio attitude toward education to-day. 
A hundred or more years ago the imparting 
of information and of established creed was 
believed to be the entire function of the insti- 
tutions of learning. To-day we advocate the 
stimulation of active, progressive thought 
which questions established ideas and is anx- 
ious to have before the mind all possible 
theories in order to further stimulate thought 
and inrestigation. A recent incident shows, 
however, that such is not by any means the 
attitude of oil who should be leaders in free- 
dom of expression of thought, bnt who are 
not 

In the December twenty-ninth issue of 
SoiXNOB of last year a short item entitled 
“1916 or 1816?” oalls attention to the fact 
that a certain literary society in one of our 
universities was announcing a phrenological 
lecture with the title “ Brains— How to 
Know and Handle Th^.” The author of 
the note says simply at the end of his quota- 
tion of the announcement: “ Oomments would 
seem superfluous.” However, it seems that 
they were not to him “ superfluous,” since in 
the January nineteenth issue of the same 
journal, under the caption “Phrenology,” 
the same writer says, “ It is gratifying to re- 
port the receipt of the following oommunloa- 
tion,” which was signed by the dean of one 
of the colleges of the university. The letter 
quoted brings out the information that the 
author of the notes in SomiioE wrote twice to ^ 
the university protesting against the giving 
of the announced lecture on “ Brains,” with 
the result that the university president re- 
quested the literary society to canoel the leo- 
ture^ whidi was forthwith done. 



▲iwuav24,lfl7] 


fSOmNCE 


1S6 


XTow tba fuadunentol ooiuidmtion in the 
ebove-mentioned inoident is not whedher 
phienology is a soienoe, or wheihor it has any 
sdentiflo basis, or eren whether intelUgent 
people dionld take note of it, but rather it 
is a question of the adrisability of preventing, 
so far as poasiblei, the ex pre s sion before col- 
lege students of views not generally believed 
by scientists. This lecture^ be it noted, had 
no special sanotion of the university, but was 
a private venture by a group of students in 
one of their own organisations. Certain it 
is that a jdireaologist has a right to be heard 
and students not only have a right to hear, 
but they should be urged to, rather than hin- 
dered from, a careful investigation into the 
errors of any system. If the scientific facts 
opposed to phrenology are not strong enough 
to convince people of the fallacies of the 
subject, than surely no one has a right to pre- 
vent the expression of such ideas; and if the 
scientific facts are all opposed to the phreno* 
logical interpretation, then the artificial op- 
position on basis of authority is entirdy use- 
less as well as entirely unscientific. It may 
be argued that phrenology is not a modem, 
scientific theory, but an outworn supersti- 
tion and hence should be discouraged. With- 
out doubt superstitiona should be disoour- 
sged, not by power of authority, but by 
scientific facts. Iforeover, that which seems 
to be an outworn superstition may, in another 
form, appear later as a scientifio theory, as 
for instance, the idea of the transmutation of 
metals. A few years ago a lecture on the 
** Transmutation of Elements ” would no 
doubt have found many objeotors who would 
have said that students should not have such 
foolish ideas placed before them. Now, how- 
ever, such a lecture would be listened to with 
great interest because some scientists of high 
reputation vouch for the possibility of such 
transmutation. No idea diould be smothered 
except by facts, for all the authority in the 
world, without good foundation of fact, may 
be as entirely wrong as the unauthorised idea 
expressed by the least known student Fur- 
ther than this also we must go. Any idea, no 
matter how foolish it may appear, is worthy 


of attention as a means of stimulating 
thought and may even have a genn of truth 
which may develop into more truth by pa- 
tient investigation. Let us demolish all 
superstitions as rapidly as possibly by the ac- 
cumulation of scientific facts, but let us not 
binder any propaganda by power of author- 
ity. College students should be encouraged 
to find out all the theories concerning any set 
cf facts and then bo led to a careful balancing 
of these by processes of logical thought. 

Ernest Shaw Reynolds 


QUOTATIONS 

WAR BREAD 

The public has been led to feel some anxiety 
concerning the effects of the present war bread 
upon national health and efficiency. Sugges- 
tion plays an inevitable part in such n connec- 
tion. Certain untoward symptoms in individ- 
uals, for which some other tangible cause is not 
immediately evident, are liable just now to be 
ascribed on the slenderest evidence to the bread 
eaten. Once the belief in a deleterious iniu- 
cnce has arisen, it is easy to understand bow 
widely it may spread by suggestion. In the 
opinion of those best qualified to know, there 
would seem to be little basis for any such con- 
demnation of the bread. It rests, nevertheless, 
with the food controller to obtain the beat pos^ 
sible evidence conoeming the facta, and we are 
glad to know that Lord Rhondda and the wheat 
commissioners have empowered a committee of 
the Royal Society to make a full and thorough 
investigation. This committee comprises some 
eminent medical consultants, as well as the 
physiologists who have been serving on the 
main food committee of the society. Its task 
is to decide whether the higher extraction of 
the grain can in itself be held responsible for 
any disturbance of health, and whether the ad- 
mixture of other cereals with the wheat has 
produced a less digestible loaf, owing, for in- 
stance, to the associated difficulties in milling 
and baking. 

Among other matters which are also engaging 
the attention of the committee is a greater tend- 
ency to " rope ” in the bread, alleged to be doe 
to the higher extraction of the grain. The 
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habiti of BaeOlui m$$$nimcui, whidhf in itt 
wioiis itninsi is nsponiiUe for ropy brsad, 
are alrea4/ well known to baoteriologifta» and» 
empiiioally ait least* to all the better informed 
amonff practical bakers. There is no reason to 
doubt that with the increased knowledge now 
being acguired any outbreaks of rope will in 
the future be easily controlled. That the pres- 
enoe in the loaf of cereals other than wheat 
can be directly harmful is most unlikely. A 
faTorable effect should indeed be seen in a 
somewhat improved balance in the protein 
supplied. Maise* it is tnie^ is said to be badly 
tolerated by certain indiyiduala* though such 
cases must be rare. It is also stated that the 
starch of maise is not fully gelatinised when 
it is cooked in admixture with wheat under 
conditions suitable for the production of an 
all-wheat loaf. 

These and other points will doubtless receive 
the attention of the investigating committee. 
Its most important task, however, will be to 
decide, by a thorough sifting of the evidence, 
the more general question as to whether the 
war bread is, as a matter of fact, producing any 
ill effects at all upon the public health. The 
public will be glad to know that the food con- 
troller is in possession of the facts. 

Meanwhile^ since it is of the utmost impor- 
tance to the nation that a full supply of bread 
shall be maintained, while the amount of wheat 
available is not sufficient for the purpose, we 
are glad to observe that the medical press is 
urging the profession to see that the privilege 
of obtaining high-grade wheat flour for cases 
supposed to have suffered from the war bread 
is at any rate not abused. — Naiure. 


SCIENTIFIC BOOKS 

The Human Worth of Rigorous Thinking, Es- 
says and Addresses. By Cassius J. Exyseb, 
PbJ)., LL.D., Adrain Professor of Mathe- 
matics, Columbia University. The Colum- 
bia University Press. 1910. Pp. vi + 814. 
Six of the fifteen chapters of this volume ap- 
peared in SoiEiros during recent years,^ while 

t On page 880 it is stated that Chapter XIL, on 
tiM ''^rineipla Math em a ti cs , ” bad been printed 
in VdL ZXV. of Soaxon. It aetoally had ap- 


the remaining nine chapters^ together with re* 
prints of some of the six whiifli had first ap* 
peared in Sowoa, were pnUished in various 
other periodicals or by the Oohunbia Univer- 
sity Piesn Hence the volume contains noth- 
ing new. Its value is due to the oonvanient 
form in which these inqdring essays and ad- 
dreasea are here presented. tTnfoTtttnatdy it 
contains no index and no table of contents be- 
sides the ohapter or essay headings. 

The title of the volume is the same as that 
of the initial essay, but some of the other es- 
says contained therein could appropriately 
have appeared undmr the same heading, while 
the remaining ones represent somewhat more 
special devebpments along the same general 
line. Hence the title indicates truthfifily the 
subject-matter of the entire collection. The 
volume might appropriately have appeared 
also with the following title: Inspiring 
thoufi^ts rekting to the history, bearing and 
educational value of mathematics with empha- 
sis on the idiilosophioal elements. 

The pre-eminent ability of Professor Eeyser 
along the line of presenting the fundamental 
elements of abstruse subjects in an elegant and 
popular manner is well known. His style ap- 
peals perhaps more strongly to non-mathema- 
ticians than to the majority of the mathema- 
ticians, who are often so exclusively interested 
in technical mathematical questions as to be 
but little ooncemed with elegance of language 
and the philosophical question of human 
worth. Teachers of mathematics should, how- 
ever, bear in mind that to many of their stu- 
dents technical mathematical questions have 
little charm, and that some of these students 
could doubtless be reached by the more subtle 
but no lees real historical and philosophical 
questions connected witii their subjects. 

Hence the volume before us can be highly 
recommended for the prospective teachers of 
mathematics, as well as for those who are in- 
terested in the general cultural values of vari- 
ous scientific subjects. The professional 
mathematician will, however, also find tiierein 
much that is presented from a somewhat new 

peared In VoL XXXV., 1918, and VoL XXXVIL, 
1913. 
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point of Tiow and that throws new light on the 
philoanphical questions which permeate the 
▼ariona mathematloal derdopmenta. Among 
the chapters which might appeal especially to 
■ooh readers we may mention those bearing the 
following headings: The axiom of infinity,’’ 

Mathematical productivity in the United 
Statee^” and "Oonoeming moltiifie inteipre* 
tations of postulate systems and the ^eadst- 
enoe ’ of hyperoraoe.” 

In Chapter IX. Professor Eeyier discusses 
** Graduate mathematical instruction for grad- 
uate students not intending to become mathe- 
maticians,” arguing that such courses need not 
presinPpoBe a first course in calculus, but could 
be based upon the mathematical preparation 
gained in a year of collegiate study. He would 
begin such a course with an exposition of the 
nature and function of postulate lystems and 
of the great rdle such systems have always 
plsyed in the scienoe, eqiecially in the illus- 
trious period of Greek mathematics and even 
more consciously and elaborately in our own 
time.” 

The headings of the nine chapters which 
have not been mentioned m what precedes are 
as follows: The human significance of mathe- 
matics^” ^^The humanisation of the teaching 
of mathematics,” “ The walls of the world; or 
concerning the figure and the dimensions of 
the universe of spaoo,” “ Mathematical emanci- 
pation ; dimensionality and hyperspaoe,” “ The 
universe and beyond; the existence of the 
hypercoamio,” “ The permanent basis of a lib- 
eral education,” ** The source and function of 
a university,” Research in American uni- 
versities,” and '^Mathematics.” 

Some of these titles are the subjects of ad- 
dresses delivered by Professor Eeyser before 
large audiences, and many of those who recall 
his stimulating language will doubtless wel- 
come the opportunity to secure a collection 
covering such a wide scope of interests which 
are common to aU, but which should appeal 
especially to those devoted to the borderland 
between philosoidiy and mathematics. One 
finds here a mixture of the most modem theo- 
ries and the emotional descriptions of past 
generations, a charming flow of language Q- 


luminating most reoent advanoas and, above 
all, an intpiring tableland of thought whi<di is 
easily aooessilUe to all but whkh it olosaly re- 
lated with fundamental questions of education. 

The matbematioiani, as a class, are perhaps 
too much inclined to put off the historio, philo- 
sophic and didactic questions for later oonsid- 
oration, following the example of the great 
matbematioal encyclopedias which are in 
course of publication. As a result the major- 
ity of thwi become so engrossed in the tedi- 
nioal devriopments of tiieir subjects as to find 
little time for the postponed questions of the 
most fundamental importance — a fate which 
seemed to threaten the encyclopedias just men- 
tioned. A work in which some of these funda- 
mental questions are handled in an attractive 
manner is therefore a valuable and timely ad- 
dition to the mathematical literature. 

O. A. Miller 

UNIVEiaiTT or iLUNOia 


EQUATIONS AS STATEMENTS ABOUT 
THINGS 

Ik the teaching of elementary physics and 
mathematics, much trouble is often caused by 
the fact that students who can readily solve 
an equation given them are unable to formu- 
late in mathematical terms the data occur- 
ring in a practical problem. The purpose of 
this paper is to report briefly the results of 
several years’ experience with a plan designed 
to remove as much as possible of this trouble 
by making the equations show more readily 
their meanings as shorthand statements of the 
facts. While there is probably nothing about 
these ideas that has not been suggested before, 
such suggestions, when applied at all to teach- 
ing, seem to have been rather vogue and in- 
complete, or else applied only to one branch 
of the subject. In this case the plan to be 
outlined has been used in a general oourse of 
physics and in a course in mechanics, with re- 
sults much more satisfactory than those ob- 
tained by the ordinary method. 

To illustrate the difference between the old 
plan and the new, let us consider a single 
equation, the falling body law 
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On the old plan, moh an equation it merely 
a set of instructionB for the computation of 
f. If the body has fallen three seconds, the 
student is expected on the old plan to write 
« = iX 32 X 3* = 144. 

This process, simple as it ai^eais to the 
teacher, is not so simple for the student^ as it 
really inrolyes identifyinff ^ ^ the number of 
seconds the body has fallen, g as the number of 
/1/sec.* in the gravity aooeleration, perform- 
ing the computation and then interpreticg the 
result as a number of feet One obvious cause 
of trouble is the necessity for using certain 
definite units on each side, with the errors 
made by the use of the wrong units; and 
another, perhaps not so obvious, is the fact 
that the formula itself is not a statement 
about a real distance of so many feel n real 
aoceleration of so many ft/sec.' and a real 
time of so many seconds, but about pure num- 
bers, mere incomplete ^^so many the most 
abstract things yet invented by man. Under 
these conditions is it surprising that a fresh- 
man fails to formulate his data into mathe- 
matical equations! 

On the new plan, the equation is taken as 
a statement about actual concrete things. In 
this particular casq, the computation would 
take the form, 

« - 1 X 32 — , X 3* MC.' - 144 ft. 
seo. 

The interpretation of the formula ia now that 
t is jfiiysically s result of the oombination of 
the gmvity aocetoation g with the time i, 
which eaten onoe in producing the final veloc- 
ity gi, and mean velocity igt and again in 
oombination with this mean vdooity to give 
the distance igtK The essential feature in 
the application of this plan ia the insertion of 
each quantity as a quaniiig, that is, as so 
many timee another quantity of the same kind, 
and not as a mere so many.” 

If in computation the boy should happen 
to forget to square t, he would get 

•-JX32A- X3 8«c. -48^, 

bCC.” SCO. 

an oj^oualy imposiiblfl leind of answer. But 
if he departs from the abore method only in 


oallinc f*" ^ min., he geta 




1ft min.* 
2fi SCO.* ' 


To reduce this to airndur terms he has only 
to substitute 60* sec* for min*, exactly as he 
would perform any other algebraio substitu- 
tion of equals, and then cancel the sec* and 
finish the computation. Or, if he lets 


he gets 


^ hr. s«/ 


a-iX22;^X3*sec.* 
nr sec. 


- i X22 


min. 


8600 seo.^ 


^ X 3* Bso * - M # 


which is as oorreot an answer as the other. 
To reduce units the game is simply to substi- 
tute equals for equals and caned. If this does 
not give the right kind of an answer, it is a 
sure indication of an error. 

Of course, to play the game fairly, we must 
abolish formulas with lost units, such as sa 
16f'. Examples of these are found most fre- 
quently in electricity. The old plan would 
write such a formula as that for tiie force on 
a wire in a magnetic Add, as F = IIE with 
a string of restriotions on units, or F= ^IVS 
with another string. By forgetting the re- 
strictions and using the simpler formuls with 
the most familiar units, the students often 
achieve remarkable resulta. On the new plan 
this would be written P=sKJlH where 


JC.* *2? 

'”ainp. cm. gauss. 

and all restrictions are removed. It is of 
of course true that this form of the equation 
involves more writing than the others; indeed, 
it may be noted here that the prooess of treat- 
ing all equations as physical statements is 
not necessarily worth while for trained men 
doing routine computations, but it is extremely 
useful for all sorts of oases where the oem- 
putations are not familiar enough to be das- 
sifled as routine work. For all such oases it 
is wdl worth while to write out the propor- 
tionality constant, especially if some one is 
likdy to want 2, say, in inches or F in kOo- 
grams. 
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In the detailed application of thia prindplBi 
there it one point where oonfnsion might 
ariaCi though it can readily be aToidei It 
ia the anomalous bdiaTior of the iinit> radian* 
which appears aa a perfectly respectable unit 
when an angular velocity is converted from 

to ^ but does not appear when the 

same angular vdocity ia found from This 
anomaly ia the only one of its kind* and ia 
not nature's fault* but our own. If we de- 
fine angle aa degree of opening* to be meas- 
ured in unita of the same kind* the substitu- 
tion method outlined above is the mM nat- 
ural method of converting say to — • If, 

mm aec 

on the other hand* we define angle aa a mere 
ratio of aro to radius it is neoeasarily a pure 
number (like a sine or a tangent). If we 
swap horses in midstream, we shall either 
miss this unit later or else see it floating up 
where we do not expect it This means we 
must insert or rub out the unit radian when- 
ever H ia convenient to do ao. Fortunately 
angle ia the only quantity treated in such a 
way. 

For the sake of such mathematical purists as 
may not approve of the above on philosoph- 
ical grounds, a few words should be inserted 
here on the meaning of the term ^multipU- 
cation.” In elementary arithmetio it means 
merdy repeated addition* but with the intro- 
duction of irrational numbers the term is ex- 
tended by mathematicians to an operation 
that is not strictly repeated addition. The 
plan here advocated extends the notion of 
multiidioation still further, to cover a physical 
combination of concrete quantities. In gen- 
eral the definition of multiplioation in each 
individual case amounts to translating into 
algebra the ordinary verbal definition of the 
compound quantity involved (area* vdocity* 
work* etc.). Thia extension is made practic- 
able by the fact that the operation thus de- 
fixied obeys the same logical postulatea as the 
corresponding algebraic operation on pure 
numbers. In other words, the machinery of 
mathematics can be applied not merdy to 
numbers* but to any group of concepts and 


operations satisfying the same poetolates. 
This fact is accepted intuitively by most stu- 
dents; and incidentally the emphasis it puts 
on the definitions iffeventa most of the well- 
known confusion between socelaration and 
vdocity, power and work* and so on. 

To sum uis it seems to me after several 
years' experienoe with this system* that it has 
the following imiK>rtant advantages; (1) It 
treats equations as neat diorthand statements 
about real physical thixiga and emphasiias the 
esthetic side of mathematics m general; (2) 
It provides an enlarged principle of dimen- 
sions by which equations may be chadked 
during computation; and (8) It removes com- 
pletely all restrictions on the units to be used 
and enables the student to concentrate hu at- 
tention on the facts of nature without the dis- 
turbing influence of arbitrary rules. 

David L. Wxbstkb 
J ximaoN Phtbioal Laboeatcat* 

GAxaanxn, Hass. 


SPECIAL ARTICLES 

ON THE aWBLLINO AND ** SOLUTION " OP 
PROTEIN IN POLYBA8XC ACIDS 
AND THEIR SALTS 

There are available only scattered observa- 
tions on the absorption of water by proteins 
in tlie presence of various polybosio acids and 
their salts In order to obtain further experi- 
mental data in this fidd* we undertook a 
rather detailed study of this ivroblem during 
the past year. As examples of proteins* dried 
gelatin discs and powdered fibrin were used. 
For the polybasic acids we chose phospborii^ 
citric and carbonic. In connection with the 
swelling of gelatin* we studied also its ** solu- 
tion." The general results of our experiments 
may be summed up as follows. 

I 

The amounts of water absorbed by gelatin 
from equimolar solutions of monosodium* 
disodium and trisodium phosphate depend not 
only upon which of these salts are present* but 
upon their oonoentratiou. Gelatin absorbs 
but little more water in a solution of mono- 
sodium phosphate than it does in pure water. 
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In low coDc^tratiozu of diaodinm pho^hata« 
gelatin swells decidedly more than in pure 
water, but os these lower concentrations give 
way to higher ones, the gelatin awdls leas and 
less until, when sufficiently high concentrations 
are attained, the gelatin swells decidedly less 
than in pure water. 

These same general truths may be stated for 
trisodium idiosidiate, except that the absolute 
amounts of water absorbed in solutions of this 
salt are, at the same molar concentration, 
decidedly higher than in. the case of the di- 
sodium salt Low concentrations of trisodium 
phosphate bring about much greater swelling 
than higher ones. With progressive increase 
in the eonoentration of the trisodium salt, 
there ia a progressive decrease in the amount 
of swelling until a concentration is finally 
readied in which the swelling is decidedly less 
than in pure water. 

Having studied in this fashion the relation 
of Bwdling to type of salt and its concentra- 
tion, we investigated next the amoxmt of water 
absorbed by gelatin in phosphate mixtures of 
compositions varying from the extreme of 
pure phosjdioric acid on the one band through 
mono-, di- and trisodium phosphate to pure 
sodium hydrozid on the other. These mix- 
tures were made in different ways. Beginning 
with pure phosphoric acid, we added succes- 
sively greater quantities of sodium hydroxid, 
or beginning with sodium hydrozid, we added 
eucoessively greater amounts of acid until the 
theoretical neutralization bad been accom- 
plished; or we began widi pure acid and re- 
placed this with more and more of the mono- 
di-, or trisodium phosidiate until the opposite 
extreme of a pure alkali was reached; or we 
began with a definite concentration of any one 
of the phosphates and added progressively 
greater amounts of either acid or alkali. The 
results in all these ezpriments were practically 
the aama In 24 to 48 hours the gelatin at- 
tained its maximal swelling (praotioally). 
Wbep the amount of swdling is jdotted on the 
vertical and the changes in the composition of 
the solutions from acid through thp mixtures 
of the iQono-, di- and trisodium salts tu pure 
alkali on the horisontsL a curves roughly Y- 


shaped, is obtained. Greatest swelling is ob- 
served in the pure acid solution and least in a 
solution consisting essentially of monoSodium 
phosphate. From this point on, there is a 
gradual increase in the swelling of the gdatin 
until the disodium salt is passed, when there 
occurs a more abrupt rise until the trisodium 
salt is reached, beyond which the curve rises 
still more steeply until tiie sodium hydrozid 
cud of the aeries is attained. 

The swelling of gelatin in monosodium, di- 
sodium and trisodium citrate follows the same 
general laws as its swelling in the correspond- 
ing salts of phosphoric acid. Monosodium 
citrate in all concentrations increases some- 
what the swelling of gelatin over the amount 
of swelling in pure water. The same is true 
of low concentrations of disodium citrate. 
But the higher concentrations of this salt de- 
press the swelling to below that attained in 
pure water. These statements also hold for the 
trisodium salt. As we succeed in getting 
more base into the citrate, there appears a 
distinctly greater tendency to depreas the 
amount of water absorption. 

In studying the amounts of water absorbed 
in citrate mixtures varying between the ex- 
treme, on the one hand, of pure citnc acid, 
through mono-, di- and trisodiuni citrate to 
pure sodium hydrozid, we observed that the re- 
sults (when amount of swelling is plotted on 
the vertical and progressive change in compo- 
sition of solution on the horizontal) yidd a U- 
shaped curve. Greatest swelling is obtained 
in the pure acid, the amount of this swelling 
decreasing progressively as we approach the 
monosodium salt From the m<moaodium to 
the disodlum salt the curve falls more gently, 
until a minimal point is reached in a mixture 
of about equal parts of monosodium citrate 
and disodium citrate. From here on, the 
curve rises gradually to the trisodium salt, 
after which it ascends steeply as we pass 
toward the extreme of the pure alkali. 

We have also studied in this fodiion the 
effects of carbonate mixtures. As tiie sodium 
bicarbonate in a pure solution of this salt is 
gradually displaoed by a molecularly equiv- 
alent amount of sodium carbonate^ and this 
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in itt torn by an equivalent of sodium hy- 
droaid, the amount of water absorbed gradu- 
ally increases in the form of the rit^t arm of 
the letter U. Swriling is least in the puro so- 
dium bicarbonatei increases slowly in the so- 
dium carbonate and then more rapidly as this 
is replaced by sodium hydrozid. The swelling 
of g^tin in pure sodium bicarbonate is 
slightly higher, in the concentration employed 
by ns, than in pure water. 

n 

Practically the same findings as have been 
detailed for gelatin in the paragraphs given 
above were encountered when the swelling of 
fibrin was studied in different concentrations 
of the pure salts or in mixtures of these, vary- 
ing between the extremes of acid on the one 
hand and alkali on the other. 

m 

It has been pointed out in previous papers' 
that the swriling of a protein and its lique- 
faction or ^solution” are totally different 
processes. The solution” of gelatin is, in 
other words, not merely the extreme or a con- 
tinuation of the swelling of a protein. We 
were able to verify these results in studying, 
in parallel with the swelling of gelatin in poly- 
basio acids and their salts, its solution” un- 
der the same circumstances. 

When gelatin containing a unit amount of 
water, and solid at ordinary room tempera- 
ture, has mixed with it phosphoric acid, phos- 
phate mixtures or sodium hydrozid in the 
concentrations already discussed above, it is 
found that the ^ solution ” or liquefaction of 
the gelatin parallds its swdling. In other 
words, g^tin remains solid in phosphate mix- 
tures of various kinds, but tends to lose in 
viscosity, to liquefy and to remain fluid as we 
pass from the phosphates in the direction 
either toward acid or toward alkali. 

IV 

We hold these experiments to be corrobora- 
tive of, and to bear upon notions previously 

1 Martin H. Fiseher, Soixnoi, N. B., V6L XIJI., 
p. S98 (1916) ; KoHM MUehr^ VbL ZVn., p. 1 
(1016). 


expressed regarding the importance of acids, 
of alkalies, of various salts and of these in 
mixture in determining the amount of water 
absorbed by protoplasm under physiological 
and pathological conditions. The well-estab- 
lished qualitative and quantitative analogy 
between the absorption of water by various 
hydrophilic colloids (like the proteins) and 
isolated cells, organs or organisms, whether of 
animal or vegetable origin, shows that proto- 
plasmic water absorption is essentially a 
colloid-chemical phenomenon. These studies 
with polybasic acids and their salts therefore 
bring further proof of the importanoe of an 
abnormal production or accumulation of acids 
within such colloid systems for increasing the 
amount of water thus held, and so of explain- 
ing the mechanism by which the abnormally 
high hydrations of living cells are brought 
about as observed in edema, excessive turgor 
and plasmoptysiB, or in those various "dis- 
eases” which are in essence only edemas of 
the involved organs like nephritis, glaucoma 
and " uremia*” These experiments also show 
how coincident with, but not synonymous with 
the increased swriling there also occur a " soft- 
ening " * and an increased " solution ” of the 
colloids of the involved tissues, thus explain- 
ing further the "softening” of organs after 
an initial swelling together with the appear- 
ance of increased amounts of colloid (like pro- 
tein) in the fluids bathing or expressed from 
the involved edematous tissues (albuminuria, 
excessive protein content of spinal fluid in ede- 
mas of the central nervous system, increased 
protein content of serous accumulations, etc.). 

Mahtin H. Fischxb, 
Mahian O. Hooker, 
Martik BRNXuroxR, 
Wabd D. ComcAif 
EicBsiM Lawaatort ov Phtsioloqt, 
Univxisitt or Oinoihnati, 

May 80, 1017 

9 For a diseoBsioa of tiasne softening as due to 
the breaking of an ennilslon see Msitln H. 
Fiseher and q. Hooker, Bojxmos, K. S., 

VoL ZLm, p. 468 (1010) ; '<Fata and Fatty De- 
generation,’* 7<b New York, 1017. 
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VOTIB ON Mint ATTACKING OSCHAND ANG 
FXBLD CNOPS IN UTAH* 

Dubikg tha fummen of 1015 and 1016 whila 
makiziff inTostigationi for the laboratory of 
the American Smelting A Hefining Companyt 
Department of Agricultural InvestigationSf I 
found certain mitei to be partioularly abun- 
dant and deatruotlTe to grains in Utah. 

The most important of these was the oom- 
mon TeiranychuM himacuJaiua Haireyi which 
Ewing belierea is the same aa T. Ularhu Linn. 
The host list for this species, as Ewing has 
pointed out, is a long one, and it is an impor- 
tant pest on a surprisingly large number of 
crops. In 1010 it was so abundant in orchards 
that many cherry trees were completely de- 
foliated before the end of August, and apricot, 
pear, phun and apple trees were only a little 
less seriously affected. Baspberry and currant 
bushes suffered severely, some of them losing 
all of their leaves. Peas, beans, tomatoes and 
other kinds of garden truck showed more or 
less injury in all stages of their devdopment, 
and in one field of sugar beets, I found many 
leaves drying and turning brown on account of 
the attacks of this mite. The loss of the 
foliage of many ornamental plants, while not 
of so much economic importance, was, of 
course, a very annoying thing. 

Com probably suffered more than any other 
field crop. In many fields practically every 
plant suffered the loss of some of its leaves, 
and in other places all of the leaves turned 
brown and became thoroughly dry because of 
the presence of the myriads of mites that 
covered the undersides of the leaves. The 
parts of the fields where the soil was lighter 
and dryer usually suffered most, but no parts 
seemed to be immune from the attacks of this 
pest. The suckers and lower leaves were the 
first to be attacked and to show the brown 
spots or streaks where colonies of the mites 
were feeding. When the trouble went no fur- 
ther it was of but little economic importance, 
but when the upper leaves were attacked and 
practically all destroyed the plant withered and 
was not even good for fodder. 

3 Oontributioii from the laboratories of ths 
Amertoaii Smelting and Bellniiig Co., Department 
of Agrieolt&ral Invsstigations. 


Many wheat fields also tustsined oonsldeir- 
sble losses due to the attada of the same mite. 
The wheat plants would usually be attacked a 
short time before the head burst from the 
sheath and when the infestation was bad the 
leaves would become dry and brown at the 
point of attack and the portion of the leaf 
beyond this would droop down and dry out 
Often all of the leaves would be affected in 
this way and the heads, if they developed at 
all, would be small and poorly filled. 

Earlier in the season, while the wheat plants 
were much smaller, they were often attacked 
by two other species of mites. One of these 
is the well-known olover mite^ Bryobia pm- 
isnsts. The other has been called the jumping 
mite on account of its habit of quickly fold- 
ing its legs and dropping from the plant when 
disturbed. Banks in Proc. Bfi4. 8oe» Wash., 
Vol. 14, p. 07, named this species Teiranyehus 
longipes. A letter dated Jane 29, 1916, says 
that he now places it with two others in a new 
genus, Tetranolia. He refers to this genus 
again in his bulletin on “The Acarina or 
Mites” (B^t Ko. 108, U. S. Dept Agrio. 
Office of Sec., pp. 88 and 88) but the formal 
description of the genus has not yet been pub- 
lished. The common name, jumping mite^ is 
somewhat misleading, for the mite does not 
actually jump, but, when alarmed, it folds its 
legs quickly and may thus be thrown a short 
distance from the spot whm it was feeding. 
In fields where the mite is abundant the 
leaves turn distmctly gray and many of them 
become so dry that the growth of the plant is 
seriously affected. Both B. pmtanfw and 
TBiranobia langipes were found destruetivdy 
abundant not only on wheat, but on barley# 
oats and many wild grasses. 

R. W. Doani 

STANFOan UNimSlTT 

THX OCCUKMNCS OF MANNITS XN BXLAGB 

AND ITS FOtSXBLB UTILISATION XN THB 
HANUFACTURB OF XKPLOIITBS 

Dubino the course of onr investigationi on 
the fermentation processes that occur immedi- 
ately after the ensiling of com, and the oihsm- 
ioal products resulting therefrom, it was found 
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that xnannite oould be isolated from praoticallsr 
ev e ry sample of nonna] oom silage. The alco- 
holic extract from dried silaico yielded* on 
evaporation* oonsideTable amounts of mannite* 
which after one recrystallization gave the 
ofaaracteristio crystals melting at 168-169". 
That the presence of mannite can not be con- 
sidered a local phenomenon is shown by the 
fact that silage samples obtained from a num- 
ber of other states in the middle west all con- 
tained mannite. The only previous reference 
to the occurrenoo of mannite in silage is in 
a paper by Ifanna,^ published a quarter of a 
oentuxy ago. In his work* however* only one 
sample of silage was examined and the ap- 
proximate amount of mannite found was not 
stated. 

The following table shows the amount of 
mannite actually isolated by us from samples 
of silage obtained from various sources : 


DftU 

Bouroa 

MaUrtol 

1 MsBolta. 
(Par Coat. 

cm Abw 
Crr BMW) 

Feb. 20 

Iowa 

Corn silige jaice 

180 

Mar. 14 

Wiaconain | 

Corn silage 

1.70 

Mar. 20 

Nebnska i 

Corn silage 

207 

Mar. 21 

Minnesota i 

Corn silage 

2 51 

Mar 27 

Minnesota 

Corn silage 

Com silage 

147 

Mar 27 

lllinoia 

215 

Mar 28 

Miasonri 

Silage from Immature 
com 

0 62 

Mar. 20 

Kansu 

Cane silage 

3.30 

May 17 

Montana ^ 

Sunflower silage 

5 61 

Apr. 16 
I^r. 2 

Arkanns , 

Com and cowpea silage 

none 

llUnois { 

Sweet clover silage 

none 

May 11 

Iowa 

Ensiled corn stover 
+ sucrou 30 days | 

304 

Feb. 21 

Icfwa 

1 

Ensiled oora stover i 
+ sucroae 18 days 

212 

May 27 

Iowa 1 

Ensiled green oora 

10 dava 

172 

Feb. 21 

Iowa 

Enslled'corn stover 
-h glucose 80 days 

none 


It will be noted that the highest percentages 
of mannite are to be found in the sunflower 
silage* the cane silage and the experimental 
com silage to which sucrose had been added. 
Evidently the mother substance of the man- 
nita is Bucrose;* or more speoifioally its fructose 
moiety. 

The production of mannite no doubt reaches 

1 lUlads Ag. Exp. Sta. Bulletin* No. 7* pp. 106- 
198. 


a maximum soon after filling the silo and then 
some loss probdily occurs* owing to further 
bacterial activities. However* the amount of 
mannite is still considerable when the silage 
is several months old. 

If it is desired to prepare quantities of man- 
nite without reference to an approximately 
quantitative yield* the method may be much 
simplified. The silage is put in a powerful 
press* the juice filtered* evaporated to about 
one sixth of its volume and two or three vol- 
umes of alcohol added. The mannite then 
crystallizes out* and the alcohol can be recov- 
ered in the usual way. In this manner it 
should be possible to extract the mannite on a 
large scale at very little cost The pressed 
residue and the mother liquor could be com- 
bined and used for feeding in place of the orig- 
inal silage, since practically nothing would be 
removed but the mannite and the volatile adds. 

Mannite yields a nitration product very 
sinular in properties to nitroglycerin. Accord- 
ing to Sanford,’ “ Nitromannite is more dan- 
gerous than nitroglycerin* as it is more sensi- 
tive to shock. It is intermediate in its shat- 
tering properties between nitroglycerin and 
fulminate of mercury. ... It is not manufac- 
tured upon the commercial scale.’^ 

The reason nitromannite is not made com- 
mercially is probably the prohibitive cost of 
mannite. Prepared by the above method from 
silage, mannite should be even cheaper than 
glycerin, especially if the residues are utilized 
as cattle feed. The thousands of tons of silage 
used every year by the farmers of this country 
could be made to yield a valuable by-product if 
treated by this simple process. 

Arthxjb W. Dox* 

G, P. Plaibanoi 

Iowa Aoeioultural Exfxbiicxnt Station 


THE NORTH CAROLINA ACADEMY OP 
SCIENCE 

Thk sixteenth Annaal meeting of the North Caro- 
lina Academy of Science waa held at the Univer- 
sity of North Carolina on Friday and Saturday* 
April 27 and 28* 1917. At 2:80 P.H. the ezeentlve 

a Nitro-Ezplosivea* p. 110, D. Van Noatrand Oo.* 
1906. 
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eommittM met| puted on the report of the leere- 
tuy-treamrer, elected 10 new memben, end ee- 
lecM the State Normal OollagOf Oreeniboroj as 
the next plaoe of meeting. At 3 p.u. the reading 
of papers was began and continued until ff:30, 
when adjoarnment was had. Beconvening at 8 
P.lf., the academy was welcomed to the nnlTeroity 
by Dean Andrew H. Patterson, after which Presi- 
dmt F. P. Venable, of the academy, deUvered his 
prealdential address, ‘‘The structure of the 
atom.” Next Professor CoUier Cobb gare a leo- 
tore on ‘‘ Typical early maps of North Carolina” 
fllostrated by lantern slides of some of the maps 
in question. The academy then adjourned to the 
hoepitable home of Professor W. 0. Coker for a 
highly enjoyable smoker. 

The annual buslneBS meeting of the academy was 
held at 9*15 Saturday morning. Beports of the 
seeretary-treasurer, the executive and other eom- 
mitteea were made. On motion a committee was 
appointed to cooperate with a similar eommittee 
trim the Science Section of the North Carolina 
State Teachers* Association in studying the sub- 
ject of the teaching of hlgjt-Bchool sciences in the 
state with reference to ite increased efficiency. 
The secretary reported on his visit to the meeting 
of the Boutbem Association of Collegee and Sec- 
ondary Schools and his appearance in behalf of 
the work In science before its committee on the 
enrrieuhun of Bec<»idary schools. On motion, the 
secretary was again appointed as the reprecenta- 
tive of the academy at the next meeting of this as- 
sociation. After some discussion it was declared 
the sense of the meeting that an increased effort 
be made in 1918 to bring into the membership of 
the academy as many as possible of the high-school 
teachers of science in the state. 

The following oAcers were elected for 1917-18: 

PVMidmr— W. A. Withers, State Agiicnltural 
and Engineeiing College, West Baleigh. 

Vice-president — J. H. Pratt, University of North 
OaroHna, Chapel HilL 

Seeretarp-freaeurer — ^£. W. Gudger, State Nor- 
mal College, Greensboro. 

Additional members e^cutivs committee— Bert 
Cunningham, Hi|^ School, Durham; H. B. Totten, 
University of North Cardlna, Ohapd HUl; H. 0. 
Beardalee, Asheville School, Asheville. 

At 10:60 a joint meeting wns hcLd of the aead- 
emy and the North Carolina Section of the Ameri- 
can Oieaical Society for the reading of the papers 
of Common interest to both bodies. Following 
this, pj^ors were read before the academy until 
the program was finished at 1 :40, when the mem- 


bers were entertitined by the university et 
luncheon in Swain Hall. Of the 80 papers on the 
program not one was read hy title. Ooumtliig the 
10 new members, the total mmnbership of the acad- 
emy Is 84, of whom 87 were present at this meet- 
ing. Including the presidenti^ address, which will 
be published in the current number of the Journal 
of the Sliska ififchcU Scientifle Society^ the fol- 
lowing papers were read: 

Tliocene deposits in Orange county: John B. 

Bmitb. 

These occur on the divides and on the higher 
terraces in the plateau section of the county and 
generally over the Triassio area except on the 
floodplains and on the steeper Bloj>es near the 
streams. 

On the upland (elevation, 600-000 feet) this ma- 
terial conalsts of smooth, rounded pebbles and 
cobbles (some of which are polished) of quarts and 
quartsose minerals up to six inches or more in 
diameter, together with fragments of the same and 
of other minerals down to the slxe of soil particles. 
In the Triassio area (elevation, 260-400 feet) the 
depoeit comprises gravel, sand and soil (in addi- 
tion to the above) In some places reaching a thick- 
ness of a foot or mote. This material has been 
transported from a distance and eharaotcrises the 
Granville soils, distinguishing them from thoee of 
the Penn series, which are derived from the Tii- 
ssslo rooks in place. 

The thinly distributed pebblee on the higher di- 
vides of the county may be remnants of river de- 
posits on a peneplain, but the soils, etc , of the 
lower Intentream areas are doubtless of Lafayette 
age. (Illustrated with lantern slides.) 

The pollination of Botundifolia grapes: L. B. 

DrrjiN. 

A close exmml nation of the flowers ot VMs 
rotundifolia brings out the fact that this species of 
grape is not at all adapted to cross-pollination by 
means of the wind; on the contrary, it seems to In- 
dicate that inseete alone are responsible for the 
transportation of the pollen. Beee of the family 
Andrenidis and beetles of the spedes ChasUiog- 
nathus m4wginatus were tested for their propensi- 
tiee of transporting pollen and for the searching 
for flowers of the fruit-bearing varieties. 

The test was made hj enclosing insects, newly 
captured on flowers of stamlnate vines, ssparatdy 
la spacious cloth bags together with dusters oi 
open bnt nnpoUittated flowers. The results se- 
cured snbetantiate the hypothesis of Insect peOiiiar 
tlon. They further Indhmta that bees of the fhnr* 
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Sf Andnaida an probablj tlie moat effeetivt 
poUinEton of tho vino and beetlM are of onlj 
minor importanoe. Bow of tho family Mega- 
are alio aetlve workers and nndoubtodly 
eontribute eonaldorably toward the prodoetlon of 
frait 

Bofrolegnia aniUotpcra in America: W. 0. Corb. 

Thk speoloo has not before boon reported in 
Amoriea, We have found it twlee in Ohapel Hill, 
in marshy shaded places containing algm It is dis- 
ttagnlahed chiefly by the following characters : 

1. The presence of spores of two or three sixes, 
borne nsoally in separate sporangia without re- 
gard to the sixe of the latter; the small spores 
from 10.0-11 fA in diameter, the large ones from 
18.7-14 8 in diameter. In nearly all cultnres 
there are formed a few very large spores, at least 
twice the siie of the ordinary large onw, these ap- 
pearing mixed in with the latter. 

8, The Irregular shape of the sporangia, which 
are not evenly cylindrical, bat more or less waved, 
bent and constricted, and which proliferate either 
laterally from below as in AcMya, or within the 
old ones, as Is nsoal in Saprolegnia. 

8. In sexual reproduction numerous oogonla are 
formed, each with one or more antheridia of di- 
clinous origin. 

The jawe of the ffreat hofraovda, Sphyrma barra- 
cuda; E W. Gudokr. 

A careful description, Illustrated by photographs 
and a specimen, was given of the teeth and Jaws of 
this fish. Their use was briefly described and 
some accounts of the ferocity of the flsh narrated. 
In the waters of southern Florida it is generally 
more feared than the shark, being bold and In- 
quisitive where the shark is cowardly. The data 
presented are part of a paper now in press in a 
volume of memoirs from the Tortugas Laboratory 
of the Carnegie Institation at Washington. 

The status of the science work in the high schools 
of North CarMna (lantern) : 8. J. Maeion. 

This sorvay and report will be published iu full 
in the forthcoming issue of the North Carolina 
Sigh SOaooI BnUetin, 

ArmiUaria mellea, Clitoopbe cespitosa, Pleurotns 
sapidue and CUntdopus nisMans in pare cutture: 
H. B. Tottin. 

The fact that the spores of ArmUlaria meUea 
sad OUtoeybe cespitosa (C. monodelpha) have two 
walls, while the spores of Pteuroine sapidns and 
eZoudopus nidvZaas have only one wall la plainly 
Aown la the sprouting spores. Hycelia of the 
four anshrooms were shown in pure culture on 


several media, also drawings of the mycelial 
threads as seen under high power. Arm iUar ia 
mellea forms a slow-growing, closely floeculent, 
cream-colored mat, and soon produces long, brown 
to black, root-like rhixomorpbs. In agar these 
rhixomorphs are beautifully ^own radiating from 
the mat-like central mass. The myeelium of 
CHtooyhe cespitosa u much like that of AmiiZZaHo 
meUea, but the threads are not so closely woven 
and the rhisomorphs, or root-like bodies, are 
white. It in shown that ArmUlaria mellea and CZito- 
cybe cespitosa^ while very closely related, are not 
the same. The mycelium of Clavdopus nidulans Is 
silkier and is from white to pink iu color. The 
mycelium of PZeurotus sapidus except in old cul- 
tures is loose and silky and Is very fast growing, 
soon covering the medium with a mau of pure 
white threads. Fruiting bodice of both Plenrotns 
sap%dus and Claudopus niduZoiu were shown de- 
veloping in pure cultures. 

dtmetwral geology of Orange county, N, €• : JOHV 
E. Smith. 

With few exceptions the rocks of this county 
occur in long, narrow belts and ' * islands ’ ’ extend- 
ing north 80” east. Named in their order from the 
southeast these areas comprise the Triassie sedi- 
mentaries, granite, diorite, rhyolite, sehista and 
greenstone, dionte, schists and phyllite, green- 
stone and schists, diorite, schists and greenstone, 
diorite, granite. 

The Btmeture of these rocks is that of a syneline 
whose trough centers along the line of strike and 
passes near Cheek's Biding about three milea eaet 
of Mebane. Measured along the dip this ayncUne 
is approximately twenty miles wide and probably 
eontaine folds of minor importance within it. The 
major joints, flow lines, etc., of the igneous rocks 
in many places parallel both the dip and the 
strike of the schists belts. Inclusions of the 
dionte in the granite attest the greater age of the 
former and the presence of bdu of Igneous rocks 
beneath the margins of the syneline certify thdr 
contribution to the structure and prove the greater 
age of the schists, etc. South of Chapel Hill be- 
yond Morgan Creek the strike is due east and west 
and the conglomerates, slates and rhyoUtes dip to 
the south at an angle of 60”. (Illustrated with 
maps, charts and structure sections.) 

State regulation of the sate and manufaetwre of 

gas: C. W. flow aids. 

In 1910, out of 928 olttof in tiM Unitod StntM 
of mora thnn 85,000 popnlntion, only 47 hMl no 
Toquitoinonto taeli nto in n bill propooad for 
North CbroUnn. Of th«e 228 oltio., 108 n» 
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under state laws and hare no additional mnnieipal 
regulations. A number of dtiee soeh as Ba l ti mo rop 
Buffalo, Loi Angdee and Milwankee have local 
provisions In addition to state laws. In 1910, six- 
teen states had laws providing for the stete inspee- 
tion of meters and of the purity of gas— Oonneoti- 
eut, Georgia, Kansas, Maryland, Maasaohusetts, 
Nevada, New Hampshire, New Jersey, New York, 
Ohio, Oklahoma, Vermont, Virginia, Waahington, 
'Wisconsin and Oalifornia (B. of 8. Circular Na 
32). Doubtless the list is now larger. 

In 1910 the net income to the state of Massa- 
chusetts in meter-testing alone was over #6,000. 
The total cost of the tests on quality, purity, pres- 
sure, etc., was assessed on the operating companies 
according to their sales. Meter-testing is on the 
fee basis. There ie no good reason why such a de- 
partment In North Carolina would not yield a 
revenue to the etate. 

That the Corporation Commission in North Caro- 
lina should have the power and machinery at its 
command to protect the interests of eitUens seems 
obvious for the following reasons: Under existing 
law it IS the duty of the oommisaion to regulate 
the rates to be charged by gas companies. The 
proper price is determined in a large measure by 
the quality of product sold and this Is almost at 
the will of the producer. Qas in New York City 
furnishes 080 hm.t units per cubic foot and is sold 
at 80 cents. .Gas In Durham furnishes at times less 
than 600 heat units and is sold at |1.60. In ono 
city in this state gas furnishing 412 heat units sold 
for $1.60, The standard requirement in regulated 
states is around 600 heat units. The difference in 
quality means a loss of from five to twenty thou- 
sand dollars per year to consumers in various 
towns of this state and the loss would easily run 
into hundreds of thousands to the state at large. 
While it may be to the interert of eertain com- 
munities to sell a cheap, poor gas It Is safe to aay 
that it is always against public interest to have a 
cheap, poor gas sold at a rich, high price. To 
fairly meet its responsibility the commission must 
know from Its own tests the quality of the product 
sold. The consumer is entirely helpless. 

Aside from the question of rates, the public is 
vitally intaiested from the standpoint of health. 
In the method of manufacture used by one com- 
pany in this state, carbon monoxide and hydrogen 
are produced in equal qaantitics. Both of these 
gases are odorless and one is a deadly poison. 
Osmbined they give a cheap gas furnishing about 
800 beat units. Vhis gas causes a meter to register 
Just oh fiast os a 600 heat unit gas. It is the duty 


of this eompany to earburet this gas with on oil 
which not only brings Its heat value to standsrdf 
but gives it a very pungent odor that makse It 
noticeable in ease of a leak. In this town a seriss 
of fatal accidents have oeeurred due solely to tbs 
neglect of the service company. In other methods 
other deleterious elements are Introduced by care- 
lessness so that in all eases public interest de- 
mands systexnatie testing under the authority of 
the state. 

It is just as reasonable to let manufacturers sell 
anything called fertiliser without tests as to eom- 
poaition as it is to permit of the sale of untested 
gas. Our duty to tert meters Is just os obvious 
as onr duty to test weights and measurea. 

The advantages resulting from such an act 
would not even be principally with the citlsen. 
An expert employed by the state to travel from 
plant to plant observing and testing, corrects ir^ 
regularities and errors in monufactuie that may 
mean thousands of dollars saved to the eompanisa. 
If ammonia appears in the gas it means that a 
valuable by-product is being lost Bo it is with 
other errors of manufacture. The fact that meters 
are tested by the state brings a feeling of confi- 
dence to the consumer that is worth much to the 
gas companies. Uniform, improved and econom- 
ical manufacture brings new and profitable business 
and this more than compensates for any costs in- 
volved. 

No abstracts have been received for the follow- 
ing papers: 

The relative toxicity of uranium nitrate in ani- 
mals of different ages, by Wm. DeB. MacNider. 

Tremblee, by Frederick A. Wolf. 

Permanency in fleshy fungi, by H, 0. Beardslae. 

Sound-wave photography (lantern), by Andrew 
H. Patterson. 

Evolution In sponges and changes In claaslflca- 
tioa, by n. V Wilson. 

The revision of the atomic weight of slrconium, 
by F. P. Venable and J. M. Bell. 

Recent investigations about cottonseed meal, hj 
W. A. Withers and F. E. Carruth. 

The physios of the shrapnel riidl, by Andrew H. 
Patterson. 

Portolan charts (lantern), by Collier Oobb. 

The idea of force in mechanioc, by Andrew E. 
Patterson. 

The times we think in, by George W. Lay. 

The life history of the paean trunk borer, by B. 
W. Leiby, 

B. W. GutKn, 
SEarvtarf 



SCIENCE 


Friday, August 31, 1917 


CONTENTS 

Ltebiff’s Laid of ttu Minimum in relation to 
Oaneral Biological Problemt: PBorESSOa 
Hknbt D. Hooub, Jb 197 

The Peek Teetimonial Sxhibit of Muehroom 
Modele: H. D. Honu 204 

Soientifio Events : — 

Parm Colonies for Tuberculous Soldiers; 
Seseareh Work of the Bed Cross in France; 

War Demonstration Hospital of the Bocke- 
feller Institute; The Mathematical Asso- 
elation of America; John Oren Seed and 
Karl E. Outhe 206 

Soientifio Notes and Neuis 208 

University and Educational Neve 210 

Discussion ond Correspondences— 

The Interpretation of the Besults of Field 
Experiments with Diferent Phosphates: 
PsorusoB C. A. Mooebs. A Method for 
obtatninj; Amoeba: C. E. Gobdon. Crossing 
over in the Sex Chromosome of the Male 
Fowl: Db. H. D. Goooaix The Equal 
Parallax Curve for Frontal and Lateral 
Vision’ Paul B. Biou. A Predecessor of 
Priestley: Db. W. W. Kxbn 210 

Beientifio Books:— 

Kelsey on the Physical Basis of Society: 
PaonssoB F. Btuabt Chapin. Licls on 
Becreations in Mathematics: Pbopebsob 
Louis 0. Eabpinsu 216 

Special Articles : — 

The Effects of Thyroid Bemoval upon the 
Development of the Oonads in the Larvw 
of Sana Pipiens: Pbotbssob Bbnnbt M. 
Allbn. The Stansiphon: Pbopxssob P. B. 


Pbkins 216 

The American Philosophical Society: Pro* 
nssoB Abtbcb W. Ooibwfiid 219 


m. Intw deJ tee pabUeaUea ud beoki, •(«., lalnded ht 
NTlew ihoaMbeint to PnlMiw J. 

■n-Bn diw , IT. 7. 


UBBIO’B LAW OF THE MINIMUM IN 

RELATION TO GENERAL BIOLOG- 
ICAL PROBLEMS > 

Thx Law of the Minimum has never bean 
accurately defined, although the idea that it 
involves is relatively simple. Professor B. 
E. Livingston says in a recent paper* that 
‘‘this principle is still quite incomplete log- 
ically and its statement wUl assuredly be- 
come much more complex as our science 
advances." In order to get a dear under- 
standing of the law so that it may be stated 
accuratdy, we will begin with a simple 
application to chemical reactions. 

One molecule of EOH reacts with one 
molecule of HCl to form one molecule of 
KCl and one of H,0. If only one molecule 
of EOH is present, only one molecule of 
ECl can be formed, no matter how many 
molecules of HCl are present ; and likewise 
if only one molecule of HCl is present, only 
one molecule of ECl can be formed, no mat- 
ter how many molecules of EOH are pres- . 
ent. By considering the weights of the 
reacting substances, the situation is some- 
what complicated: 56.1 grams of EOH 
react with 86.5 grams of HCl to form 74.6 
grams of KCl and 18 grams of H,0. In 
round numbers 3 parts by weight of EOH 
and two of HCl give 4 parts by weight of 
ECl and one of H,0 : 3/4 gr. of EOH and 
1/2 gr. of HCl are necessary to form a gram 
of ECl. Let ns call these fractions, 8/4 and 
1/2, the specific reactive weights of EOH 
and HCl in respect to the formation of a 
unit quantity of KCl. Suppose x amount 
of EOH and y of HCl are given. If x and 

1 Paper read before the Bldogleal (Sab of Tale 
UalToiiHy, April 10, 1917. 

s Plant World, Mi 1-16, 1917. 
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y are divided by their respective speciflc 

4 

reactive 'weights, we get ^ x and 2y. The 

smaller of these quantities is a direct meas- 
ure of the weight of ECl that can be 
formed from x KOH and y HCl. If, for ex- 
ample, X and y are both equal to three 
grams, four grams of EGl can be obtained. 

These facts can be generalized. If A, B 
and G are substances which react to form S 
and u A, V B and to C are necessary for the 
formation of a unit amount of 8, then u, v 
and w may be called the specific reactive 'val- 
ues of A, B and C, respectively. They may 
be weights, volumes, numbers of molecules 
or what not. In any particular case, where 
pA, qB and rC are reacting, the amount of 
8 formed is the smallest of the fractions 
p/u, q/v, r/vD. When the amounts of the 
reacting substances are divided by their 
specific reactive values, the smallest quan- 
tity so obtained is equal to the amount of 
the product formed. 

This conclusion is directly applicable to 
the problem of fertilisers. It is known that 
most of the higher plants must obtain 
seven elements in combined form from the 
soil. They are 8, P, N, E, Ca, Mg and Fe. 
If aS, /9P, yN, 8E, cOa, (Mg and ijFe are 
required for a unit amount of growth in 
some particular plant, say wheat, and if 
oS, ftp, cN, dE, sCa, /Mg and pFe are pres- 
ent in a particular soil in available form, 
the maximum amount of wheat that can be 
grown in that soil will be the smallest of 
the fractions a/o, h/p, o/y, d/ft, e/«, f/t, 
g/il. In this ease a, p, y, etc., may be called 
specific growth values for the plant under 
consideration. When the available amounts 
of the essential inorganic food constituents 
are divided by their respective growth 
values, the smallest quantity obtained gives 
the wiM'riiwnwi amount of growth possible. 

It was in this connection that Liebig* first 

• ''Die Ohemie la line Aamndnag aaf Agrleal- 
tu tmd^PhysioIogie," 7'* Anflage, S: tSS, 1862. 


formulated the Law of the Minimum which, 
M commonly stated,* says that “the yield 
of any crop always depends on that nutri- 
tive constituent which is present in mini- 
mum amount." The use of the term mini- 
mum is not strictly accurate, as can be seen 
from the example of EOH and HCL If 
three grams of each are present, the amount 
of EOH determines the yield of ECl, al- 
though both HCl and EOH are present in 
eqiial amount. However, the above state- 
ment of the law is convenient because of its 
simplicity. 

A much broader application of the Law 
of the Minimum was indicated by the work 
of F. F. Blackman, whose condusions are 
summarized in his paper on "Optima and 
limiting factois."* Blackman called atten- 
tion to the complexity of the process of car- 
bon assimilation, the rate of which depends 
on at least six factors — 

1. Taapantim, 

2. Ught Intendty, 

8. Gubon-dloxlde supply, 

4. Water supply, 

6. QUorophyU, 

6. Snsymsa. 

Where it is possible to vary one of these 
factors independently of the rest, its effect 
on the rate of assimilation can be measured, 
under suitable conditions, and a curve 
plotted. In this way a temperature-as- 
similation curve, a light-assimilation curve 
and a carbon-dioxide-aasimilation curve 
can be constructed. The other factors 
are more difficult to control. The fol- 
lowing curves were constructed by Black- 
man and Smith* from a study of tiie 
rate of assimilation in Elodea. 

The light curve and the carbon-dioxide 
curve are straight lines. The rate of as- 
similation varies directly with the inten- 

*Cf. 1*. Ompek, "Biodiemie dar Fflaasa," 2: 
Ml, UOS. 

tAmaU of Botany, 12: 281-898, 1908. 

• iVou. B. 8oo., B., 88 : 889-412, 1910. 
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■ity of light and the rapply of carbon di- 
oxide. The temperatnre onrve showi that 
the rate of amiimilation is an exponential 
function of the temperatnre. In fact the 
process of assimilation obeys van’t Hoff’s 



Fxo. 1. Effaet of eztamsl fseton on mlniHstlon 
in Xlodea. (After Blsekmu 'ud Bmitb.) 


latf of reactions for temperatures under 
80 ” C. Above this, the rate of assimilation 
at first rises and then falls off, the process 
being complicated at high temperatures by 
a *‘time factor.” The same effect has been 
oibserved at high light intensitieB, and with 
strong concentrations of carbon-dioxide 
which have a narcotic effect. 

Disregarding these complications, we 
will confine our attention to the first parts 
of these curves. The ordinates of all three 
curves are the same, namely, rates of carbon 
assimilation, which can be measured in 
terms either of CO, absorbed or of sugar 
produced. The former happens to be the 
more convenient measure. At any given 
temperature, the rate of assimilation which 
is a function of that particular temperature 
can be determined directly by the curve and 
is equal to a certain distance measured off 
from the origin on the Y-axis. Similar dis- 
tances are given for any definite supply of 
carbon dioxide and for any degree of il- 
Inmination. In any actual environmental 
complex, where the temperature, light and 
carbon-dioxide supply are known, the rate 


of assimilation is equal to the shortest dis- 
tance measured on the Y-axis. This is ^ 
stated as a general principle by Blackman 
as follows: “When a process is conditioned 
as to its rapidity by a number of separate 
factors, the rate of the process is 
by the pace of the ‘slowest’ factor.” The 
factor which gives the shortest distance on 
the Y-axis — that is, the “sloweBt” &otor, 
he calls the limiting factor. 

As a matter of fact the carbon assimllar 
tion of green plants is usually limited by 
the seasonal variation in temperature and 
the diurnal variation in light, the GO, con- 
tent of the air being constant. Nothing has 
been said of the other factors that effect 
carbon assimilation — ^the water supply, 
chlorophyll and enzymes. These so-called 
"internal” factors, as well as the "exter- 
nal” factors, are governed by the Law of 
the Minimum. Of the internal factors, 
water and chlorophyll are present in ex- 
cess in healthy green plants, the amount of 
assimilatoiy en^mes being the only prob- 
able limitmg factor. 

It is not necessary to adduce additional 
examples to show that the La^ of the Mini- 
mum is a vntvenal law, affecting not merely 
the concentration of reacting substances, 
but aU factors that in any way influence a 
reaction or process. The law is applicable 
to physical, chemical and geological as well 
as biological problems.^ An interesting in- 
stance of its application to a problem in 
physics is the determination of the magni- 
tude of a thermionic current. This varies 
with changes in temperatnre, and also with 
changes in the voltage applied. The tem- 
perature formula gives one value, the vol- 
tage formula may give another; the lesser 
value determines the current flowing. The 

tA timely appUeation may be made wbieb la 
irortb bearing in minA The efllden^ ot a nation 
at war is eobjeet to the Law of the Mlwlmnm. 
Defeat, in the last analyeis, may be attrlbnted to 
the effect of eome limiting faetor. 
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applioatioii of the Law of the Minimum 
has been worked out in many oases and has 
been of great use in the interpretation of 
complicated relations ; but it has been rec- 
ognized as a law and has been consciously 
applied by plant physiologists and physio- 
logical chemists only.* Without doubt it 
can be used to advantage in many problems 
of the physiology, morphology and ecology 
of both plants and animals. 

The Law of the Minimum must be taken 
into account in all experimental work, for 
which it serves both as a precaution and a 
guide.* When investigating the effect of 
an external factor such as temperature, 
light, etc., on any given process, it is neces- 
sary to keep all other variable factors con- 
stant, and then to determine the effect of 
changes in the factor under consideration. 
What results might be obtained when this 
method is used in studying carbon assimila- 
tion t Suppose the GO, supply and the 
light are kept constant, while the tempera- 
ture is varied. If the GO, supply is such 
tiiat it becomes a limiting factor when the 
temperature rises above 10* G. then the 
rate of assimilation will rise with the tem- 
perature up to this point, but will remain 
constant at all higher temperatures, until 
the destructive effect of the high tempera- 
ture is manifested and the curve again falls 
off. Above 10* C. variations in the tem- 
perature have Uo apparent effect under 
these experimental conditions. But if the 
CO, supply is increased so as to permit 
more rapid assimilation, then the tempera- 
ture curve can be extended. Negative re- 
sults from such an experimental method 
are therefore without significance. It is not 
enough that the experiment be conducted 
un^er constant conditions; the constant 
factors must not interfere in any way with 
the carrying out of the process ; that is, they 

• 0/. the weik of L. B. Mendd, T. B. Ori)om 
sad thrir p<9lb. r 

• C/. Bt E. Uvhigiton, too. oU. 


must not be limiting factors. On the other 
hand, it is a simple matter to determine by 
the shape of the curve wheflier any other 
factor than the one under investigation is 
a limiting factor. Such is always the case 
when a break occurs in the curve; usually 
the curve rises at first and later runs paral- 
lel with X-axis. Such curves were obtained 
by Miss Matthaei** in studying the 
carbon assimilation of cherry laurel at 
varying temperatures with unit light inten- 
sity. The problem is mudi more compli- 
cated, however, when variation of one factor 
is accompanied by changes in one or more 
other factors. This complication arises in 
plotting the temperature curve for enzyme 
activity. The curve rises at first according 
to van*t Hoff’s law of reactions, but even- 
tually a maxifiium value is reached and the 
curve falls off. At some point near the end 
of the ascending portion of the curve a 



Fia. a. Effect of tempenton on the aetiflty of 
atslt d l ssta i o. (After KjeldahL) 

break occurs: for all temperatures below 
this point, temperature is the limiting fac- 
tor and determines the activity of the 
enzyme; for all temperatures above this 
point, not temperature, but the amount of 
enzyme is the limiting factor. The higher 
temperatures cause a permanent inactiva- 
tion or decomposition of the ensyme so that 
its activity is conditioned only secondarily 
by the temperature. There is also a time 
factor involved here; the longer the tem- 
perature acts, the more the ensyme is de- 
composed, within certain limits. The study 

mPMI. B, IM: 47-10^ 1S04. 
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of the Botion of lalt solutioni on pennea- 
bility, growth, eto^ involTO even greater 
complications produced by the interrela- 
tion of conditioning factors. 

In order to get an accurate statement of 
the Law of Minimum, it is necessary to 
get away from the custom of discussing 
causes, however difficult this may 'be.“ 
The idea of causation invariably indicates 
incomplete analytis. A biological phenom- 
enon is dependent not on a single variable, 
but on a complex or constellation of factors, 
as we have seen in the case of carbon as- 
similation. It should be discussed there- 
fore in terms of all the conditioning fac- 
tors, not in terms of that one which tempo- 
rarily happens to be a limiting factor. The 
term “function” is valuable in this con- 
nection. The amount of carbon assimila- 
tion is a function of the temperature ; it is 
another function of the illumination, etc. 
With this idea of function in mind, the Law 
of the Minimum may be stated in the fol- 
lowing form. When a quantity i$ depend- 
ent on a number of variable factore and 
fnuet be a function of one of them, the 
quantity w that function which gives the 
minimum value. Expressed in plain Eng- 
lish this means that a chain is no stronger 
than its weakest link. The Law of the 
Minimum is only too obvious. Its applica- 
tion is often so self-evident that it is made 
as a matter of course. 

But the most interesting thing about the 
law is not how it works, but when it does 
not work. There is a fundamental discrep- 
ancy between the Law of the Minimum and 
Galton’s Law of averages. In the current 
text-books on genetics and plant physiol- 
ogy“ the following ingenious explanation 
of Galton’s Law is given. Assume that the 

Cf. B. E. Llvlngitoa, loe. elt. 

»B. Bau, “Biafflliraiig In die eq>ertaeBtoUe 
Vnertnmgilahn,” 2'* Auflags, 1914. L. Joit, 
“VortosnngeB Uber Pflansenpli^ologU,” S'* An- 
flage, 1918. 


size of a bean is determined by only five 
variables, each of which must occur in one 
of two categories ; in one case the size of the 
bean will be increased by one unit of size, 
in the other it will be decreased by the same 
amount. Considering all the possible per- 
mutations of these five variables, we get the 
following arrangement: 



The beans will be of six sizes, -f- 5, -(-8, 
-f 1, — 1, — 3, — 5, and out of a very large 
number (n), n/32 will be -f-5, 5n/SZ will 
be ,-f- 3, 10»/32 will be -j- lOn/32 will be 
— 1, 5n/32 will be — 3, and «/32 will be 
— 5. The six sizes are in the ratio 
1:5:10:10:5:1. If we plot the sizes of 
the various classes of beans against the fre- 
quency of their occurrence, we get an ap- 
proximation to the familiar curve of nor- 
mal error. For the sake of simplicity, the 
number of variable factors was made five 
and the number of categories in which each 
might occur was limited to two. If the 
variables and the categories are made suffi- 
ciently numerous, the curve of normal error 
can be approximated within any desired 
degree of exactitude. It is unnecessary to 
point out the empirical fact that when the 
sizes, weights, etc., of organisms or their 
parts are divided into classes and the 
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(dasses are plotted againat the namher of 
indiyiduals in each class, the resulting 
curve approaches the normal curve of error, 
if a BufSciently large number of individ- 
uals are used. Exceptional instances of 
curves with more than one maximum, or 
only parts of carves, are easily accounted 
for and for convenience will be left out of 
consideration. Since the empirical data 
bear out the conclusions arrived at by the 
above procedure, the explanation may be 
considered valid. 

However, the explanation involves the 
addition of the values of the various fac- 
tors, which is in reality averaging them, 
since their value is measured in terms of 
net gain or loss. Although this process of 
averaging the various factors involved is 
borne out by comparing the results with em- 
pirical data, it is done, nevertheless, in con- 
tradiction to the Law of the Minimum. Ac- 
cording to this law n/32 should be -f 1 and 
31n/82 should be — 1, because ali the fac- 
tors are -j- 1 in only one permutation, and 
— 1 occurs in all the others and would be 
a l imirin g factor. The curve that would 
result if the Law of Minimum held would 
start from one at the upper end of the 
scale of sizes, weights or what not and 
would rise with great rapidity toward the 
lower end, where it would reach its maxi- 
mum. This kind of curve is not the rule. 

Every case where Galton’s Law holds is 
a case where the Law of the Minimum does 
not hold. The resultant size or weight of 
an organism, which is a measure of its 
growth, shows that this is not determined 
by the limiting factor of its environment, 
but represents some sort of average between 
all the factors involved. In other words, a 
process of compensation or integration has 
taken place, the factors giving the largest 
values being utilized to some extent at 
least to alleviate the influence of the limit- 
ing fa 9 tor — a utilization of surplus to cover 
defleit Individual processes obey the Law 


of the Minimum; but the grand total is 
governed by what may be termed a prin- 
ciple of integration. 

The means by which this integration is 
brought about ore not hard to And. At 
least four important processes are at work 
in living organisms to this effect, namdy — 

1. BasponsM to itlinnli, 

2. l>«TQiopineat| 

8. Evolntioii, 

4. Bioiie iumomIoii. 

A few examples will illustrate the way in 
which integration is effected by each of 
these. A seedling placed upside down is in 
the wrong position with respect to the cen- 
ter of the earth, its source of light, and mois- 
ture. Position with respect to gravity may 
be considered to 'be the limiting factor 
here; but the germinating rootlet is posi- 
tively geotropie and bends toward the 
earth; the young shoot is negatively geo- 
tropic and bends away from the earUi. In 
this way these responses to the geotropie 
stimulus counteract the influence of the 
limiting factor. Boots behave similarly in 
response to moisture content of the soil; 
stems and leaves in response to light. 

In plants it is hard to draw a line be- 
tween simple responses to stimuli and 
morphogenio responses which involve per- 
manent changes of form and structure. 
The difference between sun leaves and 
shade leaves is a familiar example of a 
morphogenic response. The shape, size and 
structure of the leaf here counteract the 
limiting factor light. Again, plants which 
are shaded by others so that they receive 
insufScient light usually become etiolated, 
that is, the stems and 1^-petidIes in many 
cases increase in length until some portion 
of the plant is brought to a position where 
it receives adequate illumination. Here 
again the limiting factor is light, and the 
result of etiolation is to overcome its effect. 

Evolution is likewise an integrating 
process. Its results are not accomplished 
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in the individual, hut in the rsee, and are 
called adaptationa. Adaptationg are means 
of avoiding the effects of limiting factors. 

Another means of integration is seen in 
biotic snecession. Here the integration ex- 
tends over a considerable period of time 
and its benefits do not accme to the individ- 
ual or the race, but to succeeding genera- 
tions and different species. The integra- 
tive effect in succession may be largely pro- 
duced by the death and decay of an asso- 
ciation resulting in the accumulation of 
humus. Thus both xerophytic and hydro- 
phytic plants prepare the way for a meso- 
phytic flora. The limiting factor here is 
water, which is too scarce in the one case 
and too abundant in the other. By the ac- 
cumulation of humus, the properties of the 
soil are so altered that a more favorable 
water supply is offered to later generations, 
and in this way the effect of the limiting 
factor is counteracted. 

All these processes which bring about 
integration between the relations of living 
organisms to the factors of the environment 
that determine their growth and activity 
are evidently based on a single fundamental 
principle, to which Professor L. J. Hen- 
derson has applied the appropriate mis- 
nomer teleology.'* Wherever integration 
is found in the factors influencing the indi- 
vidual, the race or the association, it is pos- 
sible to define a closed system. Such a sys- 
tem includes all the factors which can be 
integrated, that is, all the possible limiting 
factors for any given process. These sys- 
tems may focus about a single cell, an 
organ, an organism or a group of organ- 
isms, They are inclusive. The life of a 
plant, for example, is determined by a 
complex of factors between which integra- 
tion is found to occur. At the same time 
the functional activity of the root system 
is determined by another complex of inte- 
grated factors, and the functional activity 
The order of nature, 1817. 


of the leaves by still a different set. Sinee 
the life of the root system is dependent on 
the products of the activity of the leaves, 
these represent members of the complex 
which conditions the growth and function 
of the root system. Such internal faotoiB 
as enter into the complex of factors cen- 
tering about the life of a portion of an or- 
ganism are likewise subject to integration. 
In this way the condition of the root sys- 
tem affects the leaves and the condition of 
the leaves affects the root system. Correla- 
tions are therefore manifestations of the 
principle of integration. 

The organic world can be analysed into 
systems of various orders, those of a higher 
order being inclusive of, or divisible Into, 
systems of a lower order. These systems 
are invariably overcoming the effects of 
limiting factors. The limiting factor is the 
stimulus to which the system reacts. The 
reaction places the organism in a more effi- 
cient relation with its environment, but no 
matter how many reactions are carried out, 
there is always some limiting factor left, 
and so the organism is kept constantly 
busy. The end result is to approximate 
more or leas closely some kind of average 
of all the resources at its disposaL 

I think it might be possible to go even 
further and get a quantitative measure of 
the degree to which the process of integra- 
tion has been carried, by considering the 
number of factors integrated and bow close 
an approximation to the normal curve of 
error had been obtained. Such a quantita- 
tive measure would likewise be an index of 
the stage of evolution that an organism had 
reached.'* At the very least, the Law of 
the Minimum or the principle of limiting 
factors offers a sound basis from which such 
intangible processes as behavior, correla- 

14 Our criterion of "degeneracy" In a living or- 
Is based eesenHslIy on a daerease In the 
niunber or range of factors b e t wes n whl^ inte- 
gration is possible. 
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tioni, evolution and ecological •uoeeaaion^ 
can be viewed with a clear perspective, if 
it is not the only scientifically acoorate 
point of view from which to attack such 
problems. Hknry D. Hookeb, Jb. 

OsBCttN Bovamical Labosatost, 

Tals UmvasiTr 

THE PECK TESTIMONIAL EXHIBIT OF 
MUSHROOM MODELS 

It is peculiarly fitting at this time to de- 
scribe rather briefly the exhibit of mushroom 
models, recently installed in the State Museum 
at Albany, N. Y., as a memorial to the life 
and Bezvioe of the late Charles Horton Peck, 
state botanist of New York from 1867 to 1915, 
a period of forty-eight years, all except the last 
two years having been spent in active service- 

The final installation of these remarkable 
mushroom models was completed only a few 
days prior to his death, which occurred on July 
10, 1017. The models, fifty-seven in number 
and representing fifty-five species of edible 
and poisonous mushrooms, are the work of Mr. 
Henri Marchand, an artist and sculptor of rare 
ability. The models are made of wax from 
casts in the field and reproduce with perfect 
fiddity to nature, the form, coloring and habi- 
tat of each species. 

Spaoe need not be taken to enumerate the 
entire het of q>ecies represented by the mod- 
els, but the variety of form and color may be 
suggested by the following ^)eoies which are 
represented in the collection. 

Poisonons: 

Amanita phalloide$ 

Amanita mnaaoria 
(Mioephe iUudens 
SusaiUa emetica 
Inoeybe atierotpora 
Edible or HarmleM: 

Amanita eaesarea 
Trieholoma Mejmnetum 
Tfieholoma peraonatim 
BiusnXa cpanoaantha 
Lepiota proeera 
Lepiota nauoiaa 

i>For aa ap|flleatioa of tbs priaciplss emmel- 
■ted in this PH»er to plant aeblogy sea O. B. Nidi- 
ols, PIgM World, Sept, 1917. 


Agarimm oampeater 
Agarieiu arventit 
Coprimaa eomatua 
IfonAsUa daliaioaa 
Oyromitra eaculenta 
RMsato nireaeena 
StrobiUmpoea atrobUaeena 
Pleurotua oatreataa 
FiatuUna kepatiea 
ArmiUaria meUea 
Boleiua epaneaeena 
Folpponta anlphnre%a 

The services of Dr. Peck in the field of my- 
cology arc surpassed by no other American 
student of fungi. His work, although not con- 
fined to the fieshy fungi, is best known from 
the hundreds of species which he has described 
in the fleshy and woody groups of fungi ( Agari- 
caceie, Boletacen, Folyporacem, Hydnacen and 
Clavariacee). 

Without the advantages of European tvavd 
and study and frequently working without ac- 
cess to the older European literature upon 
fungi, his work stands out with conspicuous 
individuality. That he has apparently de- 
scribed in some cases, species already described 
by the older mycologists of Europe is no reflec- 
tion upon his reznariiable ability in the dis- 
cernment of specific and generic characters of 
our native species. 

His work will stand for all time as the 
foundation upon which later students of the 
fungi may build with safety a more elaborate 
morphological and systematic revision of the 
fleshy and woody groups of fungi. 

Those friends, admirers and fellow botanists, 
who have contributed toward bringing into 
existence this testimonial exhibit of mudi- 
room models may well feel that there is no 
more suitable memorial iwssible. There are 
few pages of modem literature dealing with 
the fleshy and woody fungi that do not reflect 
in some degree the individuality of Dr. Feck’s 
work, and looking at these modeli in the State 
Museum, with their exquisite variety of foml 
and color, one may imagine with what pleasure 
and appreciation they would be viewed by him 
whom they memorialue. H. D. Houn 

Statb Muaxim, 

Albakt, N. T. 
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SCIENTIFIC EVENTS 

FABM COLOJflM FOB TUBBBCULOUI 
lOLDlBBt 

It ia stated in the British Medieal Journal 
that dnrinff the past year the National Asso- 
ciation for the Prevention of Consumption has 
urged the formation of farm or garden 
colonies where discharged taberoulons soldiers, 
while regaining their health, may be trained in 
open-air occupations At the annual meeting 
of the association on July 16, Professor Sims 
Woodhead sketched his own idea of a model 
farm colony. It should consist of a large 
enough tract of land to allow variety in the 
forms of cultivation introduced. The aim was 
not only to provide the patient with suitable 
and congenial work, but also to give him an 
occupation which should serve him aa a means 
of livelihood, and a part of the farm colony, 
therefore, should be laid out on a generous 
allotment system. The colony should serve as 
an educational center and show how much 
could be done to improve the conditions of 
farm workers and the hygiene of farm build- 
ings. To that end every farm colony should 
be a microcosm in which the maintenance of 
health and the prevention of infection should 
be absolutely secured. He thought also that 
Bcoommodation should be provided for ad- 
vanced cases. As far as possible, the patients 
riiould do the whole work of the colony them- 
selves, and even the overseers should be tuber- 
culous x>atients who were coming to the end 
of their term. The patient should help to con- 
tribute to the cost by his own labor. The state 
must provide the land, and it might also con- 
tribute towards preparation of the land and 
erection of the general buildings. But the 
special buildings, particularly the hospital 
buildings, should be jointly provided by local 
taxation, Treasury loan, and voluntary sub- 
scription. As the patient got stronger a cer- 
tain portion of his earnings should be set aside 
as a bonus for him when he made a new start 
in life. In the subsequent discussion Sir B. 
W. Philip suggested that there was some ride 
of opening the door of the farm colony too 
wide. If the colony was to be a dumping 
ground for all grades of tuberculosis, its pur- 


pose would be defeated. There must be a clear 
separation between early and presumably 
curable cases and dying cases; for the latter, 
of course^ humane provision must be madc^ but 
not that of a farm colony. The class of cases 
to be taken were those which lasted a much 
longer time than the sanatorium could afford 
to keep them. Sir William Osier said that the 
essence of success in the treatment of the con- 
sumptive soldier was that he must remain a 
soldier — that is, he must be under controL 
Discipline was a very necessary factor in the 
life of a farm colony. Sir A. Oriffith-Bos- 
cawen, M.P., parliamentary secretary to the 
Minislay of Pensions, said that his department 
had been faced with the difficulty that medical 
boards had generally assumed that when a man 
was discharged for tuberculosis the condition 
was not attributable to military service, and 
the result was that until lately the man had 
boon turned adrift without pension or other 
provision. In France in such cases the bene&t 
of the doubt was given to the man. The con- 
ditions of the service might at least have 
brought out the disease earlier than it would 
otherwise have manifested itself. The policy 
now was to assume in all cases that the disease 
was the result of military service unless the 
contrary was clearly proved. 

BSSBABCH WOBK OF THB RED CROSS IB 
FRANCE 

Ankoukcement has been made by the Bed 
Cross that its War Council has appropriated 
$100,000 for medical research work in France. 
This action follows a report from Major 
Murphy, Bed Cross Commissioner to Europe, 
who cabled the following from Paris to the 
National Headquarters at Washington: 

An extraordinary opportunity presents Itself 
here for medical researeh work. We have, serving 
with various American units, some of the ablest 
doctors and surgeons in the United States. Many 
of these men are already conducting eouraea ctf 
investigation which, If carried to successful eon- 
elusions, will result In the discovery of treatments 
and methods of operation which will be of great 
use not only in tl^ war, but, poasibly, for years 
afterwards. To carry on tbair work they need 
certain special laboratory equipment, suitable 
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Mldingi, ud animali for •xperiaisiital porpoMi. 
At prewati oqoipment and penoniiel eta not bo 
obtained throngh ordinary government unioeo 
without dflilay^ whioh inakeo this sonroe of enpply 
quite imprmotioable. 

Cooperation with Mejor ICurphy in his 
plans is pledged by Dr. George W. Orile, of 
Olereland, who headed the first Bed Cross unit 
to reach France; Dr. Lambert, Dr. J. A. Blake, 
Colonels Ireland and Bradley, of General 
Pershing’s staff, and variouB American ex- 
perts on the ground. 

A group of ^KKsialists in infant welfare 
has been sent to France by the American Bed 
Cross. At its head is Dr. William P. Lucas, 
professor of pediatrics in the University of 
California. 

He reports that there is need for doctors 
and nurses for work with mothers and chil- 
dren, and the Infant Welfare Unit will be 
prepared to give such immediate relief as it 
can. With him in the unit, which was financed 
by Mrs. William Lowell Putnam, of Boston, 
hre Dr. J. Morris Slemons, of the Yale Med- 
ical School; Dr. Julius Parker Sedgwick, 
physiological chemist, professor at the Uni- 
versity of Minnesota; Dr. John C. Baldwin, 
specialist in diseases of children; Dr. Clain F. 
Oelston, Dr. Lucas’s assistant at the Univer- 
sity of California; Dr. N. 0. Pearce, another 
specialist, and the following experts in sociol- 
ogy and child-welfare work; Mrs. J. Morris 
Slemons, Mrs. William P. Lucas, Mias Elisa- 
beth Ashe and Miss Bosamond Gilder, daughter 
of the poet These specialists will survey the 
situation and study the woric already being 
^ done by the French, and will practice without 
receiving compensation from patients. The 
task before the Bed Cross, which will be car- 
ried on by this and succeeding units, is not 
only to cooperate with French specialists, but 
also to carry on a general educational cam- 
paign among French mothers in the interest of 
better prenatal hygiene and scientific feeding 
and care of the babies. Special efforts ^11 be 
made to protect children from tubercular in- 
fection, whidi particularly threatening 
France to-day as a result of trench warfare 


WAX DXMONSTXATION HOSPITAL OF THE 
ROCKIFXLLSS IW S TITUTE 

As has been noted in Soixnoe the Booke- 
feller Institute for Medical Btsearch has re- 
cently opened a War Demonstration Hospital, 
on the grounds of the Institute, at Avenue A 
and 64th Street, New York, the funds for this 
purpose having been provided by a special ap- 
propriation of the foundation. 

The purposes of this hospital are to treat 
patients suffering from infected wounds by 
methods which have been developed in Euro- 
pean army hoqiitals, especially the methods 
developed by Dr. Alexia Oarrd and Dr. EL D. 
Dakin, in the Military Hospital at Compiigne^ 
France, and to demonstrate these methods In a 
practical way to American surgeons. The 
hospital will make no charge for treatment or 
care. 

As a contribution to assist in solving the 
problem of cantonment, hospital and other tem- 
porary construction, the institute has housed 
the demonstration hospital in a series of porta- 
ble buildings such as are used in the most 
improved base hospitals on the western front 
In this way the conditions under which hos- 
pital work is carried on in France are imi- 
tated; at the same time there is demonstrated 
a method of knock-down construction whidi is 
used to a large extent at the front 

The War Demonstration Hospital is a 
double-walled construction with a double roof. 
It is thus well protected against both heat and 
cold; it is heated by steam, experience having 
demonstrated the desirability of steam in 
laundries, kitchens and wards, where more than 
300 beds are installed. 

The plan of the temporary hospital at the 
Bockefcllcr Institute was made by Mr. Oharles 
Butler, a New York architect, who has for a 
year and a half studied French and British 
hospital construction in France; he collabo- 
rated with the French war department in de- 
signing hospitals. 

On the basis of this experiment, it is prob- 
able that such hospitals could be erected and 
equipped in almost any part of the country at 
the rate of $700 a bed for a 600-bed installa- 
tion. 
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Dr, Oarrd liM been granted leave^ of ab- 
■enoe by the French government to come to 
Kew York to give pereonal supervision of the 
voric of the temporary hospital He is assisted 
in his work by Dr« Adrian V« B. Lambert, of 
the College of Physicians and Surgeons. 

The war demonstration hospital has been or- 
ganised with the approval and active coopera- 
tion of the war and navy departments. In ad- 
mitting surgeons to follow the demonstrations 
and oases that are treated, preference will be 
given to members of the army and navy med- 
ical corps. 

TUB UATUBUATXCAL ASSOCIATION OF 

AHEfiZCA 

The second summer meeting of the associa- 
tion will be held by invitation of Western Re- 
serve University and Case School of Applied 
Science at Cleveland, Ohio, in conjunction 
with the summer meeting of the American 
ICathematioal Society, beginning with a joint 
dinner at 6:80 o’clock Wednesday evening, 
September 5, and a joint session at nine o’clock 
Thursday morning, September 6, and continu- 
ing Thursday and Friday. The meeting of 
the American Mathematical Society begins 
Tuesday morning, September 4. The meet- 
ings will be held in the lecture room of the 
Physics Building of Case School of Applied 
Science. 

The program committee consists of 0. S. 
Blichier, Chairman; L. S. Hulburt, and £. J. 
Wilezynski. The program is as foQowa: 

TET7X81UT, 9:00 A.U. 

Joint session of tbs Mathematical Association of 
America with the American Hathcmatieal So- 
ciety. Address by Profenor L. P. Eisenhart, of 
Princeton University — ^'Darbouz’s contribatlon to 
geometry.'’ 

10:30 A.X. 

’’ Undergraduate mathematical clnbs" — ^Pro- 
fessor H. E. Hawkee, Colombia University. Dis- 
ouaaion, led by Professor B. 0. Archibald, Brown 
University, and Professor D. A Bothrook, Indiana 
Universlfy. 

2:00 P.U. 

Preaideotial Betiring Addresai ''The slgniil- 
canoe of mathematice " — Professor B. B. Hedriok, 
Univenity ol Miseonri. "Qeometiy for juniors 


and seniore" — ^Professor E. B. Btooifer, Uniw- 
sity of K s nsa s. DiseufsKm, led by Professor 
Arnold Emeh, University of minols, and Professor 
L. W. Dowling, Univenity of WiMniin. 

moAT, 0:80 A.U. 

"The troatmont of the appUeatloas in eoQoge 
courses In mathematics "—Prof eteor L. a Plant, 
Michigan Agricultural OoUege. Discussion, led by 
Professor W. B. Carver, Cornell University, Pro- 
fessor G. H. Ling, University of Baskatchewam 

The committee on arrangements oonaiste of 
T. M. Focke, Chairman; F. N. Cole, W. D» 
Cairns, £. V, Huntington, A D, Pitcher, and 
D. T. Wilson. Mmnbers and visitors aro re- 
quested to register as early as possible; this 
will be a distinct aid in helping those in at- 
tendance to become acquainted with one 
another and thus further one of the chief aims 
of the meetings. Registration will be held in 
the library of the Physics Building of Case 
School of Applied Science. It is hoped that, 
as at the meeting last year in Cambridge, 
members may wish to bring their wives to 
share in this sojourn in Cleveland and in the 
social hours which always accompany the 
meetings. 

Hotel Static has been selected as the ofioial 
headquarters for the summer meetings of the 
American Mathematical Society and the 
Mathematical Association of Amorica. Lunch- 
eon will be served each day, to those attending 
the meetings, at the Case Club. This build- 
ing will be at the disposal of members and their 
friends for the aftemoozu and evenings dur- 
ing the meetings. The joint dinner of the As- 
sociation with the American Mathematical 
Society will be held at the Hotel Statler, Wed- 
nesday evening, September 5. 

W. D. Oairmb, 
SeerBiary-TreOMurer 

Obbblik, Ohio, 

August 16, 1917 

JOHN ORSN BUD AND KARL BUQBN QUTHB 

Tablsts to the memory of John Onm Reed 
and Earl Eugen Outhe were unveiled in the 
physics building of the University of ICioh- 
igan at commencement Following a abort adp 
dress by Professor Harrison McA Randall, of 
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thft Department of Fhyaiot, they were accepted 
in behalf of the oniveraity by Regent J. E. 
Beal. The tablets were tiie gifts of former 
students and colleagues and were inscribed as 
follows : 

THIS TABLR IB BBEOTID BT 
rERNDS AND rOBlfBB STUDENTS OT 
JOHN OaiN BKBD 
1806-1910 

PBorissoB or phtsios and dean or the 

DEPAETHENT OP LITEEATUEE, SODtNOE AND 
THE AETS, IN UEUOEY OP KIS TWENTT-POUE 

TEAEs or PAirnruL bebtioe as a teacbee 

AND IN OEATITUDE FOB THE INSPIEATION GIVEN 
THEM BT HIS BTAUNOHNESS Or OHAEAOTBB 
AND BT HIS UNBWEEVING DEVOTION 
TO TEUTH AND TO PEOGBESS. 

MDGCGGXVn 

TO 

KAEL EUOEN OUTHE, PHD., 

BOBN HAEGH 6, 1806. 

DIED SEPTEICBEE 10, 1916. 

AN EMINENT PHYSICIST, A BELOVED TEACHEB, 
PBOPBSBOE or PHYSIOS AND DEAN OF THE 
GEADUATE BCHOOL OP THIS UNIVEBSITT 
THIS TABLET IB EEECTED BT 
BIS STUDENTS AND COLLEAGUES 
IN APrEOTIONATE BEMEMBEANCE 
MDOCOOXVn 


SCIENTIFIC NOTES AND NEWS 

Adolf von Babter, professor of chemistry 
at Munich, distinguished for his work on eyn< 
thetic indigo and in other directions, has died 
at the age of eighty-two years. 

The death is also announced of Eduard 
Buchner, professor of chemistiy at Wurzburg, 
who died from wounds while serving as major 
at the front. Dr. Buchner was distinguished 
for his work on the chemistiy of fermentation, 
and was the recipient of the Nobel prize for 
chemistry in 1907. 

Db. O. MtJLLER has been appointed director 
of the astrophysical observatory at Potsdam, 
in suocesuon to the late Professor E. Schwarz- 
sehild. 

The Paris Academy of Sciences has elected 
rile following eight members as a committee on 
scientifla reaearoh: MM. A. Laveran, from the 
seotioii of medidne and surgery; TL Schloes- 


ing, from the section of rural economy; Edm. 
Perrier, from the section of anatomy and eooI- 
ogy; J. L. Guignard, from the section of bot- 
any, and MM. O. Lipmann, E. Pioard, A. 
Qautier, A. Lacroix, from the academy at 
large. 

The Paris Academy of Sciences has awarded 
prizes in mechanics and mathematics as fol- 
lows: The Bordin prize of 8,000 fra. has been 
awarded to M. Oaston Julia, now lieutenant 
in the army; the Franooeur prize of 1,000 frs. 
to M. Henri Villat, lecturer at Montpellier for 
his publications on hydrodynamics; the Mont- 
yon prize of 700 frs. to M. Ren4 de Sauaseuro;, 
docent at Geneva, for his work in mechanics; 
the Poncelet prize of 200 frs. to M, Jules 
Andrade, professor at Besangon, for his^work 
in applied mechanics, especially chronometry. 

Dr. Henry J. Waters, Manhattan, Hans.; 
Leon S. Merrill, Orono, Me.; Dr. Edwin F. 
Ladd, Fargo, N. D.; and David R. Coker, 
Hartsville, S. G., have been appointed state 
food administrators by the federal government. 

Floyd R. Harrison, connected with the De- 
partment of Agriculture since 1906 in various 
capacities, has been appointed an assistant to 
the Secretary of Agriculture during the pres- 
ent emergency. 

Mr. F. F. Lonolky, a member of the firm of 
sanitary engineers of Hazen and Whipple, has 
been made a major and sent to France to as- 
sume complete charge of the water supply for 
the American forces. , 

Db Hugo Dieuer, professor of industrial 
engineering in the Pennsylvania State College, 
has accepted a commission as major in the 
Ordnance Section of the Officers' Reserve 
Corps. 

The American Red Gross has appropriated 
$800,000 to meet sanitary emergencies in the 
civilian areas surrounding army cantonments. 
A bureau under the direction of Dr. W. H. 
Frost, of the Public Health Service, will have 
charge of the work. The Red Cross will 
undertake such sanitary management only by 
request of the local organization in charge. 

Db. Yiotob G. Heiseb, director of the De- 
partment of the East of the International 
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HwUh Board of the Bockefdler Foundation, 
is a member of the oommiasion of the Red 
Croia which is making a surrey of conditions 
in Italy, preliminaiy to a possible appropria- 
tion for relief by the Bed Cross. Dr. Heiser 
has also consented, if the matter is undertaken, 
to head the work of establishing Red Cross 
relief stations in seaports haring military 
significance for the United States and its 
Allies. 

Fborsbob Walter T. Fishleioh, of the Uni- 
rersity of Michigan, has been commissioned as 
major, to act as automobile engineer to the U. 
8. Medical Corps in charge of the engineer- 
ing, testing, inspection, maintenance and re- 
pairs of all American ambulances in the army, 
both in this country and abroad. Professor 
Fdix W. Pawlowski, also of the University 
of Michigan, is in the government service as 
aeronautical engineer in the signal corps with 
headquarters at the War Department at Wash- 
ington. 

Dr. Edgar T. Wherry, for the past four 
yean assistant curator of the division of 
mineralogy and petrology of the U. S. Na- 
tional Museum, has been transferred to the 
position of crystallographer in the Bureau of 
Chemistry of the U. S. Department of Agri- 
culture. 

Dr. L. E. Dickson, professor of mathematics 
in the University of California, has accepted 
an invitation to be a visiting professor at the 
University of California for the first half of 
the coming academic year. He will return to 
the University of Chicago on December 20. 

Da. E. 0. Hovey, curator of geology in the 
American Museum of Natural History, has 
reached home safely after an absence of over 
two years with the Crocker relief expedition. 

Dr. a. W. Gilbert, professor of plant breed- 
ing at Cornell University, who has been on 
leave of absence for graduate work in rural 
economics at Harvard University, has resigned 
to accept an appointment with the Boston 
Chamber of Commerce. Donald E. Tressler, 
assistant in agricultural chemistry at the uni- 
versity, has also resigned to accept a position 


with the Bureau of Soils of the U. S. Deport- 
ment of Agriculture. 

Dr. Mark Franoib, of the Agrioultural and 
Mechanical College of Texas, recently secured 
the vertebm of some dinosaurs from the vi- 
cinity of Riesel near Waco. He has added 
these to the collection of Texas vertebrate 
fossils which ho has bepn accumulating for 
some years and which includes the type speci- 
mens of Equus FranetEvi, named by Dr. O. P. 
Hay, of the National Museum, from material 
found near Eagle Lake, Texas. 

The surgeon-general’s office desires the 
names, addresses and ages of men in each class 
of every reputable medical school who have 
been drawn and accepted for military service 
under the provisions of the selective draft, 
these names to be vouched for by the deans of 
the respective medical colleges. 

The board of health of Akron, Ohio, is seek- 
ing a health officer to take charge of the board 
of health, the salary of the position being 
$3,500. 

The National Bureau of Standards has not 
yet obtained all the men needed to fill metal- 
lurgical positions with salaries varying from 
$1,200 to $2,000, depending upon the training 
and experience of the candidate. Men are de- 
sired witli experience either in ferrous or non- 
ferrous metallurgy. The duties in such posi- 
tions will bo almost entirely of an investiga- 
tional nature, in connection with problems of 
military importance. Qualified men are urged 
to communicate to tho Bureau of Standards at 
once a statement of training and experience, 
names of references, and minimum salary 
which would be accepted, so that they may be 
advised of appropriate civil service examina- 
tion for which to file papers. Until farther 
notice such papers are received by the Civil 
Service Commission at any time and rated 
promptly. 

The Experiment Station Record states that 
as a result of experiments conducted by the 
department of chemistry of the South Dakota 
A^icultural College during the past twenty 
years, it is expected that sugar-beet factories 
will soon be established in both the eastern and 
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the weetern part of the state. Information 
from western South Dakota, where sugar 
beets ore being raised on a large scale, shows 
that the price of land has greatly increased. 
The loss of BO many sugar factories in Belgium 
and France is reported as stimulating efforts 
to produce more sugar in this country. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

Dr. Henrt Frkbman Walker has bequeathed 
$100,000 to Hiddlebury Oollege, to proride 
full salary for a professor on Sabbatical leaver 
any balance is to be used as an emergency fund 
for members of the faculty. 

Thx Experiment Station Record states that 
provision has been made by the -Texas legis- 
lature for establishing a third junior agricul- 
tural college, to be known as the Northeast 
Texas Agricultural College. An appropria- 
tion of $250,000 has been made for its estab- 
lishment and maintenance. The board of 
directors of tho State Agricultural and Hc- 
ohanioal College is given control over the in- 
stitution. State appropriations have also been 
mode for tho station and substations aggrega- 
ting $225,095 for the year beginning Septem- 
ber 1, and $181,270 for the following year. 

A OHAiB of aviation has been founded in the 
London University by M. Basel Zaharoff, who 
before the war had establiahcd similar pro- 
fessorships in the universities of Paris and of 
Fetrograd. 

Boss Aikek Oortner, FIlD. (Columbia), 
associate professor of agricultural biochemis- 
try in the University of Minnesota, has been 
appointed professor and head of the division of 
agricultural biochemistry in the university and 
chief of the division of agricultural biochemis- 
try in the Minnesota Agricultural Experiment 
Station, succeeding R. W. Thatcher who be- 
comes dean and director of the department of 
agriculture in the same institution. R. Adams 
Dutoher, assistant professor of agricultural 
chemistry in the Oregon Agricultural College, 
and Clarence A. Morrow, professor and head of 
the department of ohmietiy in Ndiraska Wes- 
leyaj^ Univet^V* have been appointed assist- 
ant professors of agricultural biochemistry in 


the University of Minnesota. Clyde H. 
Bailey, cereal technologist and ooristont pro- 
fessor of agricultural chemistry in the Uni- 
versity of Minnesota, who for the past year 
has been on leave of absence and has been em- 
ployed as chemist for the Minnesota State 
Board of Ghrain Appeals, Minneapolis, has re- 
sumed his dudes in the university and has 
been promoted to an associate professordiip in 
the division of agrioultural bioohemistiy. 

G. W. Howard, associate professor of ento- 
mology and parasitology of the University of 
Minnesota, has accepted the position of pro- 
fessor of biology in Canton Christian Oollegei, 
Canton, China. Professor Howard will sail 
from San Francisco the middle of October, 
visiting Hawaiian Islands, Manila and Japan 
en route. Canton Christian (College is the only 
institution of collegiate rank in South China. 
The rapid growth of the agricultural and med- 
ical departments has made necessary the or- 
ganization of a department of biology. 

Dr. L. B. Arey has been promoted from in- 
structor to associate professor of anatomy in 
the Northwestern University Medical School 

Dr. Raymond Freab has been appointed ad- 
junct professor of diemistry in the University 
of Virginia. 

Dr. J. Arcs has been appointed to a newly 
established chair of tropical pathology in the 
University of Lima, Peru. 


DISCUSSION AND CORRESPONDENCE 
THB interpretation OP THE RBtULTB OF 
FIELD EXPERIMENTS WITH DIFFERENT 
PHOSPHATES 

The interpretation of results of field experi- 
ments with different phosphates is of present 
interest, especially os the conclusions reached 
by several investigators are being challenged 
by Dr. 0. G. Hopkins, of the Illinois Agricul- 
tural Experiment Station.' As is well known, 
Dr. Hopkins has for several yean been the 
ardent champion of raw rook phosphate os a 
fertilizer. He has been largdy depndent, 
however, on data secured by othen. In foot, 
not until very recently had he published re- 

iHopUns, 0. O., ^‘PhosphoiM and Honesty,^* 
10. Agri. Exp. Sts., Oircnlor 166. 
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fidte of his own oqMrimsnts in which diflor- 
ent phoiphstet were compared. 

Statamenta* recently made hy him in regard 
to the oondnsionB drawn in Bulletin 90 of the 
Tenneaaee Agricultural Experiment Station 
even go ao far as to impugn the ability of an 
author who would draw the oonduaion that 
bone meal proved to be^ in those experinients« 
superior to rock phoaphate. In view of the 
detailed data contained in Bulletin 00, the 
writer is surprised that there should be any 
serious differences of opinion in the matter. 
Oarefol' consideration has convinced him that 
Dr. Boiddns has laid unwarranted stress on 
a single table (XIII.), which gives some av« 
erages from the throe longest-continued ex- 
periineDts, and that he has failed to give due 
weight to the results of the individual series. 
This raises a question as to the value of such 
a tables especially to the casual reader, for it 
is evident that if a short number of series be 
averaged a pr^ionderance of a single series 
may distort or mask the true findings. Such 
a table, therefore, is open to criticism, and 
evidently should be used with discretion, but 
is justified as one way of presenting a sum- 
mary. 

Table XTTI. of Bulletin 00 gives as stated, 
a summary from throe series of experiments 
each conducted on a different type of soil. 
Series 1, as is pointed out on pages 69 and TO 
and again on page 87 of the bulletin, was con- 
ducted on a soil which proved to be naturally 
too well supplied with phosphoric acid to be 
at all well a^pted to the comparison desired, 
so much so that rock phosphate in the last 
four years of the five-year period proved un- 
profitable in three of the eight experimental 
conditions. Excessive growth with lodging 
reduced the yields of wheat on one half the 
bone-meal plots, and even acid phosphate was 
used with only a narrow margin of profit 
The soils of the other two series proved, how- 
ever, to be poor in phosphoric acid and hence 
well suited to a comparison of phosphates. 

In series ^ the evidence is unsatisfactory 
because of the lack of agreement between the 
results of the two rook phosphate plots, one of 

> SoiiNOi, November 8, 1916, p. 689. 


which shows a sli^t loss and the other a good 
profit from the use of rook phosphate. If the 
latter be compared with the near-by bonemeal 
plots the rock phosphate shows more profit. 
In series 8, which was conducted on a foil 
especially poor in phosphoric acid, the ev- 
idence is decidedly in favor of bone meal aa 
compared with rock pho^hata Under every 
one of the four experimental conditions of this 
series bone meal made a large increase in 
yield— equal, in fact, to the best obtained f rom 
acid phosphate and averaged 5.6 bu. of wheat 
per acre more than that obtained from rock 
phosi^ate. Even when calculated on the dol- 
lor-in vestment basis used by Dr. Hopkins, the 
average acre profit from f 1.00 invest^ in bone 
meal was $3.05 as compared with $2.79 for 
rock phosphate. In this connection it should 
be mentioned that a comparison between bone 
meal and rock phosphate where the cowpeas 
were removed for hay was omitted in Table 
Xm. because only in seriee 3 was such a 
comparison made, the results being especially 
favorable to bone meal. 

Series 4, which was not included in Table 
xm., is also worthy of consideration. This 
series was conducted on a greatly impover- 
ished type of soil, well known to be naturally 
poor in phosphoric acid. As measured by the 
yields of wheat, acid phosphate proved highly 
profitable, but both bone meal and rock phos- 
phate were used at a loss. However, the 
writer’s records and observations of these ex- 
periments, during the two years of their con- 
tinuance, convinced him that bone meal could 
be used profitably in the reclamation of land 
of this character. On the other hand, rock 
phosphate appeerod next to worthless. By 
way of confirmation, bone meal plots 9 and 11 
produced in the second year an average of 
1.41 ton of cowpoa hay to an acre. The near- 
by rock phosphate plots 7 and 8 produced only 
0.80 ton. The value of the difference between 
the two yields of hay would pay for the bone 
meal used and leave a good profit The hay 
data were not given in Bulletin 90, but serve 
as a good illustration of the advantage in the 
interpretation of results that rests with the 
person conducting the experiments. 
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In drawing hia oondusiona with regard to 
the showing nuide by the different phoephates, 
the writ^ was govemed chiefly by a consid- 
eration of the soil conditions and results of 
the individual series and, as he thinks, very 
naturally placed acid phosphate first, bone 
meal second, and rook phosphate third in 
profitableness. 

With all the individual series in view, let 
us see the kind of formula Dr. Hoi^ns must 
use in order to arrive at his conclusion with 
regard to the relative standing made by bone 
meal and rock phosphate. The formula and 
his conclusions may be stated as follows: 

Disregard series 4, omit one half the bone- 
meal data of series 8, include series 1 (con- 
ducted on a soil not poor in phosphate), and 
with the acid of series 2 obtain averages which 
ahow that, as used, the bone meal returned 
more profit than the rock phosphate. Now, 
moke the unwarranted assumption that the 
profit from bone meal would decrease in di- 
rect proportion to the quantity used, and ob- 
tain the result that a doUar invested in rock 
phosfdiato made a profit of 80 cents more than 
a dollar invested in bone meal, or, the rock 
l^osphate was superior to the bone meal. 
Q. E. D. 

In SoiXNCE, March 2, 1917, page 214, Dr. 
Hopkins says: "The calculated profits men- 
tioned in Professor Mooers’s Sgiekcb article* 
are evidently based upon different valuations 
than those reported in the bulletin.” The 
writer finds that the calculated {vofits for 
both acid j^osidutte and rock phosphate, as 
given in the Soknoe article referred to, 
should be divided by 2. This, of course^ does 
not affect the relative standing of the two 
materials. One dollar invested in acid phos- 
idiate shows an average profit of $2.14 per 
acre where the cowpea crops were turned un- 
der, and of $2.71 where removed, but one 
.dollar invested in rock iihoi^)hate gave an av- 
erage return of only $1.20 under either con- 
dition. The writer has assumed that Dr. Hop- 
kins could give a simple explanation for his 
conflicting estimates, as given in Soebncb, 
Novqpaber 8, 1910, p. 662, and in Somes, 

• Semoa, Jaanaiy 6, 1917, pp. 18 and 19. 


March 2, 1917, p. 214. In the former article 
be says, " For each dollar invested rook phos- 
phate paid back $2J9,” but in the latter ar- 
ticle he says, with regard to the same data, 
" Easy computations show profits per $1.00 
invested of . . . $1.29 from x^osphate rock.” 

From correspondence with dealers in rock 
phoBidiate, the writer is informed that until 
about six years ago the usual guarantee of 
fineness for the rook i^osidiate sold to farmers 
for fertiliser purposes was that 90 per cent 
would pass through a flO-mesh sieves but that 
the present guarantee is for 90 per cent, to 
pass through a 100-meah sieve. Dr. Hopldns 
seems to have this in mind when he says, 
"Raw rock phosphate is now procurable in 
very much better mechanical condition than 
when these experiments were conducted.” ^ 
That he was in error with regard to the rock 
phosphate used in the experiments referred to 
may be seen by reference to page 69 of 
Bulletin 90, where the following statement is 
made; "90 per cent, was found to pass 
through a lOO-mesh sieve.” 

In conclusion, the writer will add, that on 
page 60 of Bulletin 90, the content of total 
phosphoric acid in the rock phosphate was 
stated to be 83.9 per cent. The usual guar- 
antee and expectancy for this material, as 
sold to farmers for fertiliser purposes, is a 
little under 80 per cent. With perfect fair- 
ness the calculations for phosphate rock used 
in the experiments might have been placed 
on the latter basis, and an increase of 13 per 
cent, can be properly allowed — os was referred 
to on page 69 of the bulletin — to the estimated 
cost of the applications made. This change 
would appreciably increase the unfavorable 
showing made by the phosphate rook. 

0. A. Moobbs 

AouGuimAAL ExpsaimcNT Station, 

Univsuitt or TsNNxsan 

A METHOD FOR OBTAINING AMCBBA 

In common with many teachers I have fpund 
it necessary, at the opening of college in the 
fall, to provide large numbers of the indis- 
pensable anueba. I venture to set down a 
method which I have found suooessful during 

« SoixNOi, Msreh 2, 1917, p. 214. 
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several years. Publicatioii of other mediodi 
for obtaindiMr a lar^e and more or less oon- 
tinuons supply of these animals has not been 
infrequent and many are familiar with use of 
SlodEa (PhSoiria, Miohz.-Britton), Cerato- 
phfUum and other aquatic plants. 

The ditch-moss is not readily found in many 
localities. ICy personal experience with sev- 
eral aquatic plants yielded indifferent results 
and failed to give sufficient numbers until, by 
chance one season, I tried the marsh plant, 
Elode$ eompanulata (Trindenum virginicum 
(L.) Baf., see Britton and Brown) and was 
rewarded with large numbers of amcsbe. Al- 
though absence from town in some seasons 
occasioned a too long interval between the 
times of collection and the use of the material, 
or made it impossible to provide the proper 
sequence of cultures, I have seldom been dis- 
appointed in finding the animals, though they 
may not have come just when wanted. 

The usual custom was followed in making 
up the cultures. Crystallising dishes or bat- 
tery jars — the shallower dishes gave the better 
results — were crowded not too densely with 
the stems of the plants. The stems were 
usually out two or three times. Tap water 
and water from the pond or marsh where the 
plants were collected were used, separately, 
but no difference in results was noted. The 
dishes were covered with plates of window 
glass, placed in a room of moderate temper- 
ature and there allowed to remain in diffuse 
light for a period of three weeks or more. 
When pains were taken to collect the plants 
at intervals and provide a sequence of cul- 
ures the results were most gratifying. 

I have used the plant from four different 
localities, collecting from the water and from 
banks where the plants could only have been 
submerged at high water and mixing, with 
success in all cases. Since the locality seems 
not to be a controlling factor, and since the 
cultures of tap as well as pond water yield 
the axrimals, I assume that the Elodea is favor- 
able for the original lodgment of anusbe and 
their later multiplication. 

0. E. QiODOiK 

Axmmn*, ICiaa. 


cnoasxjfo-ovBX in the sex chbomosome 

or THE MALE FOWL 

Several years ago on experiment was begun 
with the object of studying the inheritance 
of several sex-linked characters associated in 
the same individual, but the experiment had 
to be laid aside until last year. The second 
generation chicks are now at hand and prove 
beyond doubt that crossing-over takes place be- 
tween the sex chromosomes of the male fowL 
In this preliminary report attention will he 
confined to the factors thomaelves, without 
regard to the somatic appearances of the in- 
dividuals. Three dominant sox-l inked char- 
acters, vis., B, I, and S were employed. B 
and I were introduced on one side; S, on the 
other. Hence the F, males were all BI, S,; 
B and I being in paternal (or maternal) sex 
chromosome, 8 in the maternal (or paternal). 
These males have been tested by mating them 
back to females of the composition b Is, b is. 

If there were no crossing-over, offspring of 
this back cross showing the combination of 
somatic characters found in the F, male, 
would not occur. Actually, however, they do 
occur, thus demonstrating that crossing-over 
has occurred, a chromosome having the com- 
position BIS, having been formed. Other 
cross-over classes have appeared, but the one 
cited is the one at the present age of the 
chicks, most easily recognized. 

No crossing in the female is to be expected 
on theoretical grounds. None was observed 
m the original cross. Partly because of prac- 
tical reasons and partly because no new com- 
binations were available in F^, it seemed wise 
to defer a tost of this point until next season, 
when the new combination BIS should be 
available in the mature femole. 

H. D. OoODiLE 
ICASSAOHUsirra Acbicultdeal 
Exfxriuent Station 

THE EQUAL PARALLAX CURVE POR FRONTAL 
AND LATERAL VIIION 

In the article by Mr. 0. 0. Trowbridge on 
“ The importance of lateral vision in its rela- 
tion to orientation”' is given an equal paral- 
lax curve showing the distances that a man 
1 SOIXNOX, N. a, VoL XLIV., No. 1185, pp. 470- 
474, September 20, 1016. 
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and a bird mast move forward to give the 
game apparent displaoement of objeotf againat 
the horizon. It is the porpoee of the follow- 
ing note to derive an analytio expreseion for 
this carve. 

Consider first the case of lateral vision. Let 
il be the starting point of the bird« and let the 
two objects, Ai and An in the original axis of 
vision be at the distances and respectively, 
from A, Let y be the distance that the bird 
moves forward, and a the angle that is sub- 
tended at its eye by the distance AiAu (See 
Fig. 1.) Then 



(1) taii(a + «-J, 

where P is defined in the figure. Using the 
trigonometric formula for the tangent of the 
sum of two angles, and replacing tan by its 
value from the second equation of (1), we get 

(2) y tan g -h g| ^ ot 

i ' y — Oi tan a " y ‘ 

Solving this for y gives 

(8) 2y tan g - oi — oi ± VCoT- Oi)* - iaiOi tan» a. 

In taking up the case of frontal vision, it is 
necessary, as Mr. Trowbridge states, to have 
a deflection between the line connecting the 
observed objects and the direction of the man’s 
motion. Designating the angle of deflection 
by 9, and the distance that the man moves from 
d by X (see Fig. 2), we have by the law of sines 

where again AAi^at, AA»=^at, and a is the 
angle subtended at the eye of the obeerver by 
A4^ The angle y is defined in the figure. 
Also 


/J 5 V £ . sin (g -h V + e) 

ot sinCa + v) ’ 

By using the value of cot 7 obtained from (4)» 
we can easily eliminate 7 and reduce (6) to 

_ g sin (g -hS) - oi sin g 
'' d^zslng — aiw(g — S)' 

Solving for z gives 

(7) 2g tsn g « a ± ^ — 4eiai tan* g, 
where 

0 ~ (oi + oi) cos a tan a + (ot — Oi) sin I. 

'Equations (8) and (7) then are parametric 
equations of the oqual parallax curva 



In plotting the curve of the practical prob* 
lem we assign the values y = 0 for 

a = 0. To a value of a slightly greater than 
zero will correspond two values of x from (7) 
and two values of y from (8). It is easily seen 
that for the practical problem the smaller of 
these must be chosen in each case; that is, we 
must use the negative sign before the radicals 
in (8) and (7). For Mr. Trowbridge’s curve 
the special values a = 1,000, ai= 2,000 must 
be assigned, and in all instances ^ must of 
course be koowm Paul R Bun 

Wasbikcton Umivusitt, 

6t. Louu, Ma 

A PRSDSCBSSOS OP PRJBSTLBY 

To THE Editob or ScnNCx: The notioe of 
the Priestley Memorial in the issue of Soixhoi 
for August 17, 1917, reminds me of the best 
chemical joke I have ever heard. I con hardly 
forgive the "new chemistry” for haVlng 
spoiled it At our Brown University dlub 
dinners in Philadelphia we never have any 
wine. Many years ago when water was " HO ” 
the late Bev. Dr. H. Lincoln Wayland, the 
beet wit I ever have known, after a veiry happy 
eulogy of water, ended his sfter-dinner Speech 
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in fbe following mannor : Oiur diemista tell 
forsooth^ that the oomxmition of water waa 
unknown until Priestley disoorered oxygon in 
1774. Never waa there a greater Tniwtake, for 
did not the pirophet cry out» ages ago, ‘HOt 
Ereryone that thirsteth.’ W. W. Kuir 
PHUjamrau, 

August 80 


BCIENTIFIC BOOKS 
TKe Physical Basis of Soeisiy, By Cabl 

Kxlsxt, Professor of Sociology in Ihe Uni- 

versity of Pennsylvania. New York, D. 

Appleton Sl Oo. 1016. Pp. xvi + 406, 

As its name indicates, this book deala 
chiefly with the phyaical basis of human so* 
oiety. The following subjects are considered 
in sequence: the earth and man, mutual aid 
and the struggle for existence, the control of 
nature, the evolution of man, heredity, hered- 
ity and society, race differences, sex differ- 
ences, the influences of society upon popula- 
tion, social institutions, and the nature of 
progress. 

In the chapter on the earth and man, the 
author introduces too much detail for an 
elementary sociological work, especially on 
pages 1 to 28. Moreover, the real social 
signiflcanoe of much of the material is not 
dearly shown. It would have been much 
better if the author had developed such a topic 
as the sise and customs of the social group as 
influenced by the prevailing method of food 
getting, which is conditioned by physical en- 
vironment^ Pages 26 and following give a 
fairly satiafactory summary of geographic in- 
fluences. 

In the chapter on mutual aid and the 
struggle for existence, the author again loses 
himself in a mass of ill-digested detail about 
the chemical and bacteriological aspects of 
plant life, and devotes to this subject space 
out of an proportion to its sociological sig- 
nificance. 

The chapter on the control of nature is done 
more successfully, but the chapter on the 
evolution of man is very unsatisfactory. In 

iSee KUea Bempls's ''XnUnsnaa o< Geographic 
Enviroameat,’* pp. 54 to 66, 


this latter diapter the author laundiea into a 
discussion of the old oontroveny about the 
arolution of men. He has reduced state- 
ments and quotations from authorities to 
such smaU compass that their real meaning 
and spirit are largely lost. At present^ when 
students are generally open-minded in regard 
to the doctrine of evolution, it is a waste of 
time to revive this theological controversy in 
a book that is non-historicaL The real sub- 
ject-matter of this chapter, if the title is any 
indication of its aim, is treated in a few 
scant pages at the end. 

The chapter on heredity is superior to any 
of the preceding and is a good treatment of 
the subject. The clarity of presentation might 
have been improved by better selection of 
diagrams. The chart on page 286 illustrating 
the inheritance of polydactylism, although 
taken from such a reliable source as Guyer, 
is not well selected to illustrate the inheritance 
of a dominant trait. An analysis of this 
chart reveals the fact that the transmission of 
polydactylism as a Mendelian trait in the fam- 
ily shown, is explicable only on the assump- 
tion that it is a Teoessive — and this contra- 
dicts the caption. But explanation of the 
chart in terms of the sex-limited hypothesis 
does, however, permit its interpretation in 
terms of dominance. Yet the author has not 
introduced this qualiffcation, hence the ex- 
ample is not satisfactory. The remaining 
chapters are superior to the earlier ones. 

In general, tho book gives all appearances 
of having been too hastily written, and thus 
furnishes grounds for the criticism that the 
work of sociologists is superficial This is all 
the more deplorable because the general plan 
and logic of arrangement of the book are ex- 
cellent, F. SXITABT OhaPOT 

Smith Collxoe, 

Nobthimfton, Mass. 

Beersaiions in Mathematics, By H. £. Lickb. 

New York, D. Van Noatrand Oo. 1917. 

Pp, v. + lW, $1.26. 

This is an amusing little book with various 
^oblems of more or less interest, particularly 
to the teacher of elementary mathematics. 
Unfortunately the historical notes are largely 
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incorrect In addition to mathematical 
problema and random notea on elementaij 
mathematics through the calculus there are 
jumilar notes on astronomy and ihe calendar, 
and on mechanics and physics. 

Louis 0. EAapiirsxi 


SPECIAL ARTICLES 
THX XPnCTS or thyroid rsmoval upon 

THE development OF THE OONAD8 IN 
THX LARVA OP KANA PIPIEN8 

In a paper published in Science, November 
24, 1016, a general account was given of my 
experiments performed in the spring of 1016 
upon the removal of the anlagen of the anterior 
lobe of the hypophysis and of the thyroid gland 
in early tadpoles of Bana pipiena. It was 
shown that in each case this operation pre- 
vented metamorphosis. A full account of the 
results of the removal of the anterior lobe of 
the hyi>ophyais has been published.* 

Now the effect of thyroid removal upon the 
development of the gonads has been largely 
worked out. A full account of this latter phase 
of the work will be published in due time, to- 
gether with papers by students of mine who 
have worked along correlated lines. It seems 
desirable in the meantime to give a brief ac- 
count of the most interesting theoretical re- 
sults of my investigations. 

It was shown in my earlier paper that in the 
absence of the thyroid gland the tadpoles 
failed to undergo metamorphosis. Development 
went on normally up to the time when the 
hind limbs reached a length of 4-6 mm. At 
this stage the limbs entirely ceased to devdop 
while the body as a whole failed to undergo 
further differentiation. While the tadpoles 
increased very greatly in sise they at no time 
showed any further evidences of metamor- 
phosis. This was true in spite of the fact that 
they eventually attained a length of body — 
exclusive of tail — ^varying from 80 to 48 mm. 
These figures are far in excess of any length 
nonnally attained by tadpoles of this species. 
From time to time speoizneos were killed and 
studied. At the date of writing, March 20, 
two of these tadpoles still remain alive and are 

1 Bk>k>ffioal BulleHn, Marsh, 1217. 


in the same stage of bodily dlffsientiatioa that 
they had readied the last of June. 

This not only involves leg length, the ftUurs 
of the tail to decrease in length and the failure 
of the mouth to change in form, but it involves 
the retention by the intestine of the original 
rdative length characteristic of tadpoles. The 
lateral line organs became more highly devel- 
oped than ever. In abort a strictly larval form 
is maintained for months. 

Now it is true that failure to metamorphose 
may likewise be attained by insufficient feed- 
ing if brought about at a sufficiently early 
stage of development. One larval tadpole with 
hind legs 5.6 mm. in length was kept in its lar- 
val condition by feeding very meagerly to No- 
vember 16. At that time on effort was mads 
to cause it to increase in sise and to attain 
metamorphosis. Although it ate food it re- 
mained quite small, not showing any marked 
increase in size, nor did it show any strong 
tendency toward metamorphosis. When killed 
Febaruary 22 the testes were found to be quite 
small, they showed spermatogonia but no 
tendendea toward spermatogenesis. This 
was in strong contrast to the condition in a 
thyroidleas tadpole with a body length of 48 
mm. killed February 7. In this tadpole the 
tastes were wdl developed, spermatogenesis 
was most active and thousands of completely 
formed spermatozoa were found in the testes, 
although the tadpole had remained in a strictly 
larval form with hind limbs only 6.6 mm. long 
and with a stomach and intestine length of 
426 mm. — over 12 times the length of the cor- 
responding organs in normal frogs at the time 
of metamoridiosiB. 

The above cases are compared in order to 
show that although starvation may serve as 
one means of retarding metamorphosis, it also 
retards the devdopment of the gonads and of 
the contained germ cdls. This has been thor- 
oughly established in an unpublished piywr 
by Mr. Wilbur Swingle, one of my graduate 
students who carried out a series of eqieri- 
ments upon this same species. This osae ia 
cited to obviate the objection that the condi- 
tions here set forth might have been produced 
by starvation and not in thyroidless Bidpoles 
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properly fed. The continued derdopment of 
their gonads and ger m oell8» and the normal 
metamoridioBis of the timilarly fed controls 
all diow oonclusively that we are here dealing 
with conditions resulting from the removal of 
die thyroid glands. 

It must be kept in mind that the thyroid 
anlagen were removed at their very inception. 
It is fair to say Uiat in these tadpoles there 
has never at any time been any thyroid secre- 
tion. A careful study of serial sections has 
demonstrated with certainty the total absence 
of these glands in the crucial cases used as a 
basis for this work. 

The germ glands of the thyroidlesa tadpoles 
develop quite normally throughout^ both as 
to structure and rate of development. When 
the operated tadpoles begin to lag bdiind the 
controls in general bodily differentiation, the 
gonads have already undergone sexual differ- 
entiation but have not yet shown any tend- 
encies toward spermatogenesis. The remark- 
able feature of these experiments seen in 
the fact that although differentiation of the 
soma halts completely at this early stage, the 
gonads continue to develop normally, keeping 
pace at every stage with the development of 
the gonads in control specimens. This applies 
both to the development of the gonads as a 
whole and to the devdopment of sperm and 
ova. 

At the time of metamorphosis the testes of 
both controls and thyroidless specimens 
showed similar dimensions. In no cases were 
there evidencee of spermatogenesis. A thy- 
roidless tadpole killed September 14 showed 
very active stages of spermatogenesis termin- 
ating in the production of many spermatids; 
but as yet no spermatozoa. Ripe spermatozoa 
were, however, found in a thyroidless tadpole 
killed December 16. In this case they were 
few in number, but in a thyroidless tadpole 
killed February 7, to which reference was 
made above, they wm very numerous. This 
latter specimen had testes nearly twice as large 
as those of young frogs at the time of meta- 
moridiosis and of course very far beyond the 
condition found in tadpoles of a similar stage 
of body differentiation. 


No less striking were the conditions in fe- 
male specimens. At the time of metamor- 
phosis, the central cavity of the ovary had 
formed, but the organ had not yet beooxne 
folded as was later to be the case. All but a 
few scattered germ cells had become converted 
into large oocytes. An average of 12 of the 
largest measured showed dimensions of .2026 
mm. X *^602 mm. As time passed, the thy- 
roidless tadpoles showed continued growth of 
the ovaries. On February 14 they reached a 
size twice as great as at the time of metamor- 
phosis. During all this time the oocytea of 
the thyroidless tadpoles steadily increased in 
size, as seen in specimens killed from time to 
time. In a thyroidless tadpole killed Febru- 
ary 14 the average dimensions of the oocytes 
were .4027 mm. X -6207 mm. It is quite inter- 
esting to compare with this the conditions 
found in a normal young frog that metamor- 
phosed last summer, living in the open and 
reaching a length of 4S mm. When it was 
killed March 13 the larger ova were seen to 
have reached an average size a trifle bdow that 
of the case just given, namely, .4128 nun. X 
.4540 mm., although the ovaries as a whole were 
somewhat larger, 8.06 mm. X nun. as com- 
pared with 6.6 mm. X 7.2 mm. in the thyroid- 
less tadpole killed March 15. This is prob- 
ably due to the difference in bodily nutrition 
and is about proportional to the length of 
body of the two specimens compared. 

From all this evidence I feci that we are 
justified in stating that the absence of the 
thyroid gland does not affect the development 
of the gonads or germ cells up to the time of 
sexual maturity in the male nor does it hinder 
the development of the ovary and ova, at least 
up to the period when the ova are visible with 
the naked eye. It is, of course^ possible that tiie 
astonishing modifications of the soma may 
later secondarily affect the nutrition of the 
developing ova, but thu is beyond the point 

These results are in line with some unpub- 
lished work by Mr. Wilbur W. Swingle, who 
at my suggestion studied the effects of thyroid 
feeding upon the germ glands and germ oella 
of Sana pipiem tadpoles. He shows that 
while this brought about the well-known 
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reiult of hairtaning metamorphoaii with all of 
the attendant modifioations, aa had been known 
from the work of Gudernatach, it did not in 
any wise modify the rate of derdopmant of 
the germ glands and germ odls. 

The most striking result of all is the evi- 
dence brought forth to show that germ cells 
and soma are different in their nature, that 
the germ cdls are unaffected by the thyroid, 
while the soma is so profoundly influenced by 
it It is possible that further work may show 
that there are other structures that continue 
their development unhindered in the absence 
of the thyroid gland, but the work thus far has 
failed to demonstrate them. 

This investigation throws light upon the 
problem of neoteny. We can with perfect 
justice say that we are here dealing with a 
case of artificially produced neoteny in a form 
which does not show it in nature. Here we 
can point to a very specific cause for this 
phenomenon, about which there has been so 
much conflicting speculation. 

Brnmet M. Aludy 

UNTvxRsirr or Kaksab 

THE 8TAN8IPHON 

Avokost the many interesting and useful 
pieces of apparatus shown in the scientific ex- 
hibit during the Christmas meetings of the 
American Association for the Advancement of 
Science was a self-starting siphon, the trade 
name for which is the Stansifdion. 

For the information of those members of the 
society who did not see the model shown at 
that time and in the general interest of sci- 
ence, I am giving a brief description of its 
construction and operation followed by a 
statement of some of its more practical appli- 
cations as well as inherent limitations as at 
present constructed. 

The self-starting device is shown in Fig. 1 
and consista of a bulb (4) sealed into the lower 
end of the tube (2) and an inner tube (5) 
sealed into the base of the bulb and reaching 
into the opening of the at the top. Here 
the end is somewhat constricted and its sue 
and position y^th respect to the top of the 
bfd^^ so adjusted that an ‘‘air trap" is 


produced at (6). A small opening (7) {• made 
at the lower pert of the bulb. 



If the bulb be inserted to a considerable 
depth into the liquid to be sijAoned, the liquid 
flows into the bulb through (7) and displaoea 
the air which with the water passing through 
the inner tube (5) rises in a broken column in 
tube (2) and flows out through the delivery 
tube. 

The height to which the given liquid may be 
raised will depend on the size of the bulb, the 
depth to which it is immersed, the oonstruo- 
tion of the “ air trap," the material of which 
the siphon is made, the rate at which the bulb 
is inserted, etc. To operate successfully on 
ordinary liqiuds the Stansiphon should be im- 
mersed to a depth at least two or three times 
the length of the bulb. 

FreUminary experiments were made by the 
inventor on water and the present design has 
greatly increased the efficiency of the siphon, 
both as to height lifted, and the rate of flow. 
A design of larger size has been made whidh 
successfiilly siphons acids from oarboys, but 
owing to the heavy density of these aoids it 
works relatively slowly as oompaxed with 
water. Light oils such as kerosene and gisio- 
line are readily siphoned by this method, but 
as yet a suitable design depending on this 
principle has not been found for the heavier 
oils. 

The wide applioation of the Stansiphon is 
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Hiptrent eQmally in cheimioal labontorieB, 
draff storea^ manaffcotnring ud other eeUb- 
lidimenti where liqaida and yarioiu eolations 
ore in oonetant use. In transferrinff oorrosiTe 
poisons or raluable liquids it obviates liability 
to accident or waste. It should also have a 
wide applioation in the fiUinff and emptyinff 
of all siaes of storage-battery jars. It is at 
present being used for siphoning beer from 
kegs and wine from barrels. When a solution 
is to be kept on tap ” for instant use a stop- 
cock may be provided. These siphons in addi- 
tion to glass are being made of brass^ copper, 
sino^ lead, iron, hard mbber, etc. 

When the self-starting attachment is sealed 
to a straight tube ending in a capillary, a very 
efficient intermittent Hero’s Fountain is ob- 
tained, as shown in Fig. 8. 



Applioation for patent rights has been made 
in the name of the inventor, Qustavus A. 
Storm, but ell rights, title and interest in the 
lame has been assigned to the Standard Scien- 
tific Company of New York. 

P. B. PsaxiKs 

Beowh Unxviesitt 


THE AMERICAN PHILOSOPHICAL 
SOCIETY 

At the annnal geoeral meetlsg of the society 
hrid in Philadelphia from April 13 to 16, the ad- 
drcM of wclomne was made by the Preeldeat, Dr. 
W. W Keen, who, with Vice-pxeaidents W. B. Beott, 
George £. Hale and Albert A. Mlehelson, pre- 
sided. This meeting is a notable event among 
seholarB and over forty papen were presented in 
the sciences and in the humanities. The national 
crisis also received some attention, Dr. IL T. 
Bogert, of Colombia University, ontluiing the work 
chemists may do to aid the National Besesrtii 
Council in the solntion of certain war problems. 
Proper Insignia to Identify "members of the in- 
dustrial army ' ' so they may sot be called daekers 
was urged. Attention was called to England’s 
sad miatahe In permitting general enlistment for 
"the front" when in many cases men with speelal 
ability could have been of so much more value 
using their brains in the laboratory. A welb 
trained industrial army is Just as important as 
the army of fighters. The program with a number 
of abstracts follows. 

APRIL 12 

William W. Keen, MJ), LItJ>, President, in the 
ehrir 

The trial of aninali — a little known chapter of 
medieval furupmdenee : Hampton L. Carson, 
liLuD., Philadelphia. 

Medieval eermon-hoolcs and stories and their stndf 
since Thomas Fbkdkbzck Gsanc, FhJ>., 

LlttD., professor emeritus of the Boraanee lan- 
guages and hteratnre, Cornell University. 

Some recent aequisitione to th^ Fale collection: 
Albert T. Clat, LUD , professor of Assyriol- 
ogy and Babylonian literature, Yale University. 
Ftston as a physical process; Hcrbsst £. Ivss, 
Philadelphia. (Introduced by Dr. A. W. Good- 
speed.) 

The diagnosixe method of training intelligence: on 
edueatton for the fortunate few: LiaHTNn 
WiTHXB, PIlD., director of the Laboratory of 
Psychology, University of Penm^lvania. 
Historical notes on armament of Igor^’: J. 
Dtnxlet Prince, PhJ>., professor of Blavonie 
languages, Columbia University. 

A new translation of the Hebrew BxbU: CnuB 
Adlib, PhD., president of Dropsle College for 
Hebrew and Cognate Learning, Philadelphia. 
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APUL 18 

Qmtg$ Ellei7 Hale, PhJ), BeJ)., LLJ)., F.B.6., 
Viee-preeideiit, in the dudr 
Lighting in iU relation to the eye: Claeinoi E. 
FsttU, PhJ)., professor of pe^ehology, Brjn 
Mawr College. (Introduced hj Dr. W. W. 
Keen.) 

The work of which this paper is a brief outline 
WEI done under the auspices of the American Med- 
ical Association ’a subccnnmittee on the hygiene of 
the eye, of which Dr. William Campbell Posey, of 
this city, is chairman. The object of the work has 
bean to compare the effect of different lighting 
conditions on the eye and to find the factors in a 
given Hgfatiag situation which cause the eye to lose 
in efficiency and to experience discomfort. In all, 
forty-two different lighting situations have been 
Investigated, selected with special reference to the 
problem in band. Also a number of misoellaneous 
experiments have been conducted pertaining to the 
hygienic employment of the eye. Testa were made 
to determine the eye’s aggregate loss in func- 
tional activity and to analyse this effect. In all 
seven different types of teats were used. 

Faotore influencing the oew ratio in the domewtic 
fowl: Batuond Pxabl, Ph.D., biologist, Maine 
Agrieuhnral Experiment Station, Orono, Maine. 
The problem of the sex ratio is one of the most 
important of biology from the theoretical stand- 
point as well as from that of the practical breeder 
or farmer. The desire to control the proportions 
of the sexes produced is one which has excited 
mankind through the ages. Thanks primarily to 
the work of certain American biologlsta, notably 
Professor C. E. MeClung, of the University of 
Pennsylvania, and Professor E. B. Wilson, of Co- 
lumbia University, the key to the riddle of sex has 
at last been found. It is well known that in a wide 
range of animals there is a definite hereditary 
meehaniam which irrevocably determines the sex 
of the IndividuaL While it is tme that a definite 
mechanism controls the determination of sex, yet 
there has appeared a great deal of evidence re- 
eently, of varying degrees of trustworthiness, that 
sex r^os may be experimentally modified and con- 
trolled. It is the purpose of thia paper to examine 
the sex production question in tho common fowl, 
and see to what conclusions it leads. In the pres- 
ent war conditions any information which would 
make it possible for the poultiyman or farmer to 
prodoee a larger number of pallets to lay eggs 
without prodacing so many cockerels to eat up 
oos^y food, would bo of very great value. This 


study, which is based on eight years’ eTpertmgite, 
and over 22,000 individuals, demonstrates first 
that the determination of sex in poultry is pri- 
marily a matter of a definite, hereditary mediaa- 
ism, Just as it is in insects and other forms irhieh 
have been studied. At the same time, it la dem- 
onstrated that under certain physiolo^cal eireom- 
stanoes the operation of this mechanism may be 
modified in snch a way as to lead to the prodne- 
tion of more females, in proportion to the nnmber 
of males. Hie chief factor in bringing about tbs 
modification in the direction of a larger produc- 
tion of females Is the fecundity or laying ability 
of the hens used as breeders. larger the num- 
ber of eggs which a hen lays before being put into 
the breeding pen, the larger will be the proportion 
of femalee and the smaller the proportion of 
males produced by her eggs. Borne years ago It 
was shown by the speaker that the ability to lay 
eggs (fecundity) in poultry is a matter of definite 
Mendelian inheritance. As a result of this knowl- 
edge, it is possible to breed strains of hens in 
which high productivity is a definitely fixed char- 
acteristic. The present results taken In eonnee- 
tion with the earlier ones show that when the 
poultryman breeds along the right lines for in- 
creased egg production, he will at the same time 
be producing a strain in which profit making 
pullets preponderate in place of the less profitable 
Cockerell. 

Signifleant resaZts of ecientifle inveetigatione ap- 
plied to fishery problems: Hugh M. Buith, 
MJ>,, LIiJ>., commissioner of fisheries, Wa^- 
ington, D. C. (Introduced by Dr. Clarence B. 
MeOlung.) 

A deseription of a new photographic transit ifutm- 
ment: Fsakk SoBLisnion, PhJ)., director of 
the Allegheny Observatory, Univenlty of Pitts- 
burgh. 

In many departments of astronomy it hss been 
found that visual methods can advantageously be 
replaced by photographlo. This experiment Is ta 
attempt to make a similar substitution in the eass 
of the determination of star places. The experi- 
ment is a timely one, since astronomers are con- 
fronted with the necessity for observing the plaeas 
of many stars, this necessity arising out of the 
recent striking developments in the matter of rtar- 
streaming. 

Probable masses of eomets: Hxnbt Noaiia Bern- 
PhJ)., professor of astronomy, Priseston 
University. 

The relationship of steUar motions to absoMe s^g- 
aitadas: Wama 8 . Adaxs, AJL, BeJ)., assist* 
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•at dlreetor of Ht WUKm Solar Obeerratory, 
Pawdeaa, and G. SmOHBBW. 

The ■peotroMopie method of deriving the abeo- 
hite magnltodoe of ftan and a new formula eon- 
neeting panJIan and proper motion have been 
ntUiied to etudj the relationdilp between the mo- 
tiosu of ftan and their true or abeolute magni- 
tndee. About one thouaand etan have been ueed 
in the Inveetigatlon, The reeulte establieh almoet 
eertalnlj a definite inoreaee of veloeitj with de- 
ereaee In brightnoM. In radial velocity this la of 
the order of 1.6 kilometers for each magnitude for 
■tars of the F, Q, K and M types of spectrum. 
This is to be Interpreted, probably In part at 
leastf as an effect of mass: that is, the smaller 
■tars move more rapidly than the larger stars. 
This inerease of velocity with decrease in bright- 
ness is found to persist among the groups of stars 
arranged according to their distance from the sun. 
Aeeordingly the evidence does not indicaite that 
the nearer stars are moving more rapidly than the 
distant stars. 

NehvXa: V, M. Suphu, PbJ)., director of the 
Lowell Observatory, Flagstaff, Arisons. (In- 
troduced by Professor C. L. Doolittle.) 

Earln man in America: Edwik Bwnrr Baloh, 
A.B., Philadelphia. 

The present status of knowledge about early 
man in America may be summed up as follows. 
Early man was here. He lived during at least a 
part of the Pleistocene period for tens of thou- 
sands of years south of the glacial moraines He 
probably went through an EoUthie period and cer- 
tainly through a Ohelleen period in some places 
and therefore was truly a Paleolithic man. He 
may have made rudimentary fine art. Paleolithic 
American maiui/as the ancestor of the Neolkhie 
historic Indiiin and although less advanced in cul- 
ture much like his descendant in anthropological 
characteristics. Whether he was an autochthone 
in America or whether he came from some other 
place and if so when, we do not as yet know posi- 
tively, although his affiliations seem to be to the 
west And it is to four men above all others that 
we owe our knowledge: Abbott, the discoverer of 
paleollthie* implements and horisons; Volk, the 
corroborator; Lund, the first finder of probably 
Paleblithle bones, and Windiell, the investigator 
of patlnatlon. 

The infmenee of the admtofnre of prssmf toiiai- 
groat raoee upon the more original etoek: 
CaiujEa B. DavumBT, 8JB., PhJ)., director, 
Station for Experiment Evolution, 0(dd Spring 
Harbor, Long laUnd. 


A new Babylonian acoovnt of the oreation of man : 
OnoBoi A, Baxton, Pb.D., IXuD,, profemor of 
biblical literature, Bryn Mawr College. 

The waiere of death: Paul Haupt, profeesor of 
Semitic philology, Johns Hopkins University. 

APRIL 13 

Albert A MleheUon, Ph.D , ScJ)., LL.D., FE.B,, 
Vice-president, in the Chair 
Crushing of cryeiaXe: Pxaor W. BainovAtr, as- 
sistant professor of physics. Harvard Univer- 
sity, 

Hollow cylinders cut from single crystals have 
been subjected to unique tests by applying large 
hydrostatic premures to the external surface. The 
crushing strength under these conditions is much 
higher than that found by ordinary tests, and the 
manner of failure is different. This has an in- 
teresting geological signiflcanee in saggestlng that 
open cavities may persist in the earth’s crust at 
greater depths than could be expected from the 
usual methods of measurement. 

of the spectra of the phosphoreeceni 
snlphidee (describing measurements by Drs. H. 
E. Howe, H. L. Howes and Percy Ho^) : Ed- 
wAxo L. Nichols, Ph D , D.Sc., LL.D , pro- 
fessor of physics, Cornell University. 

The Corbino effect in liquid mercury: Edwin 
Plimpton Adams, Pb.D., professor of physios, 
Princeton University. 

Spontaneoue generation of heat in recently hard- 
ened steel: Charlxs Frakois Brush, PhJ)., 
8c.D., LLJ)., Cleveland. 

Condensation and evaporation of metal films; 
II., The minimum potential for excitation of the 
lines of sodium: BooiRT Willums Wood, 
AJI., LL.D., professor of experimental physics, 
Johns Hopkiiis University. 

Growth and imbibition: D. T. MaoDouoal, PhJ)., 
LL.D., director of department of botanical re- 
search, Carnegie Institution of Washington, and 
H. A. Bpoxhr. 

The mechanism of overgrowth fa plante: Erwin F, 
Smith, B.S., ScD., Bureau of Plant Industry, 
Department of Agriculture, Washington, D. C. 

The behavior of self-sterile plante: Edward M. 
East, PhJ), profemor of ocperimental plant 
morphology. Harvard University. 

There are really two problems eonneeted with 
the Inheritanee of self-storility In plants. One Is 
the relation between self-sterile and self-fertile 
plants, the other Is the behavior of salf-sterUe 
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pibmtf wlm crowed together. Thej dionM not be 
eonfawd. The NiooHema e^-fertUit/ io eom- 
platelf domiiunt om eelf-eterillty. Kither of the 
a^-eterile ipeeieo NiooiUma alaia or NicCUana 
forffetiana nutj be crowed witii the eelf-fertUe 
epeeiw NiaoUana lanff^dorffiL The reenlt In eeeh 
COM if An f I generatlcm that le eompletel/ wlf- 
fertile. The Ft planti dtow the nfoal monc^brld 
ratio of 3 aelf-fertUe to 1 eelf-eterlle. Giren the 
bwlo factor for wlf-eterilltT' in the homoxygom 
eoiidltloB ai in the caw in Niooiiana forgetiana 
and NicoHana alata, two planti maj be either 
erow-/erttie or crosi^eriU with each other. 
Bedproeal eroesei always give the aame reenlt. 
Thus the eharaeter bebares as if it wera ^ro- 
phytic rather than gametic. In othw wordSi the 
floutltution of the mother plants and not the con- 
ftitatlott of the gametw which they prodoce de- 
termlnw iriiethw a combination shall be fertile or 
sterile. This fact indicatw very strongly that 
gametw hare no other fonetion than fusion with 
their oomplementSi that the potential characters 
which they carry are wholly latent until the de- 
velopment of the sygotc begins. The crow-steril- 
ity shown is of sneh a nature that if plant A is 
sterile with plants B and C, plant B most be ster- 
ile with plant 0. Generalising upon the basis of 
the behavior of self-sterile plants in intereroesw 
one may say that a self-sterile population eon- 
aiits of a small number of groups of jdsnts each 
plant being croas-stenle with all plants belonging 
to the same group and oroas-fertile with all plants 
of all other groups. These facts naturally lead to 
the eondusions that the bdiavior of self-sterile 
plants In inter-eroeses is regulated by several 
transmissible faetors all of which are distinot 
from the single basLe factor for salf-sterllity and 
which presumably may be carried by sdf-stenle 
plants. A plant bomoiygoaB for self-sterUity con 
neithar be fertilised by its own gametes nor by 
the gametw of any other self^stenlo plant of like 
eonstltation as regards these regulation faetorsi 
but any two plants differing in thaw r^;nlatory 
factors are cross-fertile. 

Twin hybrids fnm (Snoikera lamarMana and 
francUcoM when eroiwed with (Sndh&ra pjfcno- 
carpa; Gnoftoi F. Atuksok, head of the de- 
partment of botany, Oorndl Univeralty. 
(Snothera lamarMana x (B, pyonoeorpo. There 
is a spUtting In the F, with produetlim of twin 
hybrids. One of the twins (pjfcnooarpa type) has 
rpsette leavU narrow and deeply cut over the basal 
half as in ppenooarpa, bnt the Isavw are 


stroagily crinkled as in IS. lawareMoao. The ottw 
twin (hMMreMena type) has rose tte leaves, Bar- 
row furrowed, not crinkled as In IS. pycBOoerpe^ 
bnt with {dain edge as in IS. htmarckkma. The ro- 
■ettw of the pyenoooipa type strongly TeosMbis 
those of IS. pifmoearpa beeause of narrownew and 
entnew, while at the same time they resemble IS. 
lamorekiona In eonveouty and orlnklednws. 
general i^pearanee of the roeettw of the towa r cW 
ana type suggests neither parent, since the faetors 
■elscted r q >reeent the less striking eharaeter of 
each. These two twin typw are fixed in the first 
generation, since tb^ are repeated in the F, asd 
probably in tho following generatUms in aeeord 
with the usual behavior of twin hybrids deter- 
mined by de Vrlee. The progeny is remarkably 
uniform, ih that reepeet following tho foature ctf 
nniformity in the progeny of the parents, exsspt 
for an oeeasioaal mutant from the pyoaoearpo 
type. This mutation factor Is probably Inheritad 
from lomarMana, (Snoikera franeiscana X IS. 
ppcnocarpa. There Is a splitting in the F, wHh 
production of twin hybrids. Ono of the twin hy^ 
brids (ppcnooarpa type) has roeetto leaves with 
the narrownew and cutnew of IS. pfonooarpa, but 
otherwise modified IS. frandeeana, Tho other 
twin has rosettw very similar to those of IS. fran- 
eUeana, somewhat modified by IS. ppenocarpa, 
and showing considarable fluctuating varlatloas, 
parallel with those of IS, franoUoma. In the Fg 
generation there is a one-sided splitting similar to 
that which occurs In the F, of twins from IS. 
kookeri X IS. UmarMana described by de Vries. 
The pyenocarpa type twin hse a hybrid eonstltu- 
tion and in the F, splits Into two types, the 
pyenocarpa type and the franeikoana type, the lat- 
ter presenting finetuating variations parallal with 
thoee in the parent francUeana, The other twin 
(franeteeano type) is fixed In the F, sinee it re- 
peats itself in the F, and probabty in the ineeeed- 
ing generations, but it presents the fluctuatiiv 
variations charaetaristic of the parent franoiicana. 
The franeieeana twin prdbably earriw the pyono- 
oorpa factors also, but in a subordinate or per- 
manently latent condition. If so, it is a physio- 
logical homosygote. If it is powible to introduce 
a splitting factor into the /ronoisoaaa twin by an 
appropriate eroes, and eanse the pyenocarpa char- 
acter to reappear in some of the progeny, the 
fundamental hatenuTgotie eonstitation of the 
francUcana twin woi^ be demonstrated. 

Aaram W. Goodcfbid^ 
Swril^ 

(To he eeoHmmed) 
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PLANT ECOLOGY AND ITS RELATION 
TO AGRICULTURE 1 

I, content op eooloot 
A, Nature and Scope . — In beginning 
this discussion, a brief statement afl to the 
nature and scope of ecology seems to be de- 
sirable on account of the hazy popular no- 
tions on the subject. Outside of a rather 
narrow circle one usually finds a total ig- 
norance of the meaning of the word itaell|^ 
and even among biologists, somo are fa- 
miliar only with the observational side, due 
probably to the early prominence of the 
car- window’’ school of ecologists, while 
others consider that the subject-matter of 
ecology might better be divided between 
morphology and physiology, and frankly 
state their opinion that there is no such 
subject as ecology. 

However, there seems to be a mass of 
subject-matter belonging to neither depart- 
ment exclusively, but partly to each, which 
would fairly warrant the formation of 
another department. This has been named 
ecology, and may be defined as the science 
of organisms as affected by the factors of 
their environment. The connection Yrith 
physiology is the closer of the two, and in 
fact, the two subjects overlap to a certain 
extent, but whether we call this overlapping 
segment ecological physiology or physiolog- 
ical ecology, the character of its subject- 
matter is suflBciently different to warrant a 
separate category and different treatment. 

The methods of ecology have been, of 
course, largely descriptive, bu); they are 
also becoming increasingly quantitative, 
employing in many cases elaborate and deli- 

1 DeliYered before the Ulinoli Academy of Sd- 
e&ee, Febroaxy 83, 1017. 
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cate inatnimenU. The work ie punaed 
both in the field and in the laboratory, and 
under experimentally controlled conditiona, 
as well as under natural. The great task of 
ecology and the purpose of its obserration 
and experimentation lies in the interpreta- 
tion of the phenomena and the deduction 
from these data of the general principles 
underlying the reaction of plants to their 
environmental factors. 

B. Content of Oeneral Ecology. 1. AuU 
ecology . — This branch of ecology studies 
the plant as an individual, and is largely 
physiological in nature. It considers the 
^general results of the relation of the plant 
to its environmental factors, as shown in 
the division of plants into great classes ac- 
cording to their reaction to each of the lead- 
ing factors. 

These reactions come under three heads t 
First, the reactions in the activity only of 
the plant, as the increase of activity under 
favorable conditions and its diminution and 
even stoppage under adverse conditions. 
This group really belongs under the head 
of physiology, but when considered in the 
field under natural conditions it may be re- 
garded as within the scope of ecology. Sec- 
ond, the effects on plastic tissues or organs 
of the plant. These may also be produced 
experimentally and frequently have ah im- 
portant bearing on the economic value of 
cultures. Third, the effects on permanent 
structure and function of plant organs. 

Whatever may be our belief as to the 
method by which variations are produced 
and fixed in plants, it is evident that struc- 
tures correspond more or less to function 
and are conditioned directly or indirectly 
by the environment. A comparative study 
of plants in different habitats leads us to 
identify or construct from the imagination 
certain “normal” or original types of or- 
gans. We find also modifications of these 
types, wlych are hither temporary, where 


the plant tissues are plastic; or permanent, 
constituting variations. In tracing the 
correspondence of these changes to environ- 
mental differences we look for and fre- 
quently'think we find what may be called 
ecological causes. 

Plants are classified according to these 
modifications, both plastic and permanent, 
on the basis of the factor which seems to be 
chiefiy responsible for the change. Chief 
among these is the moisture relation, ex- 
pressed in the more or less familiar division 
into hydrophytes or water lovers, xero- 
phytes or dry-climate plants, and meso- 
phytes inhabiting an intermediate habitat. 
A similar relation to light and temperature 
divides plants into sun-tolerant and shade- 
tolerant, heat-tolerant and cold-tolerant, 
groups. The relation to the chemical ele- 
ments in the soil is not so marked as was 
once thought to be the case, yet we still hear 
such wor^ as “calciphiles” and “oalci- 
phobes,” and the terms probably represent 
to a certain extent a real situation. The 
best iUustration of this is diown in a com- 
parison of organs, especially leaves, of hy- 
drophytic as compared with xerophytio and 
mesophytic plants. Here there seems to be 
a very distinct correspondence between 
structure and the markedly different en- 
vironments of these different habitats. 

2. Byneco^gy, which studies plants in 
the mass, is largely concerned with distri- 
bution of plants, and may be regarded as 
an application of autecology in the group- 
ing of plants within greater or smaller 
areas of the earth’s surface. It may be di- 
vided into (o) “Phytogeography,” in 
which the groupings are regional and the 
result of climatic factors, and (h) “Physio- 
graphic Ecology,” in which the groupings 
are local, as the result of physiography 
with attendant climatic modifications. 
These groupings are called plant associa- 
tions and the tact that different sweiations 
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follow each other snoeeasively is ezpreaaed 
in the term *Tlant Sucoesaion.” 

C, Si^dal Ecology of Structural Oroupi. 
— ^While all ecological groupa havq more or 
leas apeciflc reactions which are conaidered 
onder their appropriate heads, there is one 
l^nping which demands separate treat- 
ment because it is based on the most strik- 
ing stmotural feature — the presence or ab- 
sence of woody tissue, and also because of 
its practical relation to man’s activities. 
Although verging more closely on agricul- 
ture, it may still be classed as ecology be- 
cause the point of approach is from the 
side of the environmental relations. On the 
basis of woody structure we classify plants 
as trees and herbaceous plants with shrubs 
and lianas occupying an intermediate posi- 
tion, and it is at once evident that these 
two groups have decidedly different ecolog- 
ical reactions. 

1. Ecology of Trcet and Shrubt. — This 
study would involve (a) description of 
leading species with their habits of growth, 
characteristic structures, and ecological in- 
terpretation of the same. This would be 
the auteoology of the group, (h) The syne- 
cology would involve the distribution and 
range of the leading species and their rda- 
tion to ecological causes, (e) We might 
notice also the influence of the species on 
their environment as illustrated in the in- 
fluence of forests on soil moisture content 
through their control of run-off; and the 
influence of individual trees, as for ex- 
ample, the eucalyptus in the reduction of 
soil water; also the influence of forests on 
soil in the formation of humus and the 
effect of trees on wind, as in protection by 
windbreaks, (d) It could include also a 
claasiflcation of trees according to the char- 
acter of their wood, including distribution 
of the different woods and methods of uti- 
lising. Also a similar classification accord- 
ing to the character of their fruits, their 


chemical products and their value for orna- 
ment. 

2. Ecology of Herbs. — ^Here should be 
studied (a) the general characteristics of 
herbs as distinguishing them from trees, 
with the ecological differences involved, 
under the heads of shoot, root, flower and 
fruit, with the characteristic differences be- 
tween perennials and annuals; (b) a study 
of herbs as classified according to their 
value to man, as: valueless or “wild,” those 
of economic value or “cultivated,” and 
those undesirable or injurious, which we 
call “weeds.” Uncultivated herbs are of 
interest chiefly synecologically as the asso- 
ciates of trees in their different groupings 
and as indicators of the characteristics of 
the environment, as hydrophytic, zero- 
phytic, etc. As the subject of taxonomy has 
to do chiefly with the wild herbs it is fre- 
quently included under ecology to-day. 

Cultivated herbs and their attendant, 
though undesirable forma, are considered 
more from the autecological side. Their 
reactions to and tolerance of extremes of 
temperature and moisture and chemical 
conditions, are of course of chief impor- 
tance. Original habitat and distribution 
and to some extent taxonomic relations, art 
also important as indicating suitability for 
certain environments. This value is testi- 
fled to by the systematic search for new 
varieties carried on by the United States 
Department of Agriculture. Herbs vary 
greatly in their reactions to environmental 
factors, and should be grouped as far as 
possible along the lines of similar behavior. 
Knowledge of these groups should be as 
complete as possible, but a thorough study 
of the ecological reactions of a f^ type 
genera and species should be included in 
any comprehensive course in ecology. 

3. The ecology of lower types of plants 
is not treated separately, but on account of 
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economic importance under the special sub- 
ject of bacteriology, mycology, eto.> 

n. BELATION or ECOLOOT TO AQBIOULTUBB 

A. Purpose and Scope of Agrievlture . — 
The subject of agriculture is extremely 
complex and even the terminology is not 
uniform in usage. Even the word agricul- 
ture itself is employed in a general and a 
special manner. It is used here in the gen- 
eral sense of the cultivation of plant prod- 
ucts from the soil. Its complexity is made 
evident by consideration of the varied ends 
sought, which include size, strength, water 
content, and chemical contents of stem, 
leaves, roots, flowers, fruit and special 
parts such as fibers, cork, etc. 

The resulting subdivisions of the subject 
following largely the usage of Bailey’s 
“Cyclopedia of Horticulture,” are: Agri- 
culture (in its special sense), which in- 
cludes the culture of grain, forage crops, 
bread stuffs, textiles, etc.; horticulture, 
which includes fruits, vegetables, flowers 
and ornamental plants, and forestry, which 
is the complete treatment of other trees, 
and includes subjects of sylviculture, men- 
suration and harvesting. Through all this 
complexity runs a general unity of purpose, 
namely, the preparing and maintaining of 
optimum conditions for the production of 
maximum returns. Therefore the proc- 
esses and principles are in the main the 
same, being varied in practise for the dif- 
ferent ends. 

B. Agricultural Processes with their 
ecological significance. 

1. The preparation of optimum condi- 
tions. The preparation of the soil is the 
fii4t condition, but as the principles are the 
same as those in the preservation of opti- 
mum conditions it will be considered under 
that heading. The second important fac- 
tor is the securing of suitable stock, either 


seed or vegetative, for which the criteria 
are the taxonomie rdationB and the reae- 
tions to the environment. The choosing of 
this stock is a question of balancing specific 
reactions of the desired plant with the fac- 
tors of the necessary location, or vice versa. 
The securing of this stock is brought about 
either through breeding, by pollination, or 
by grafting; and by choice, through the 
testing of known varieties, the selecting of 
the results of breeding, or the discovery of 
new varieties. Of course through all these 
methods runs the question of reaction to 
the desired environment. A third ecolog- 
ieal faetor in preparation of conditions con- 
sists in the choice of a suitable time and lo- 
cation for the culture. 

2. The preservation of optimum condi- 
tions. (a) The condition of first impor- 
tance is the soil. In its moisture content the 
maintenance of optimum moisture condi- 
tions is of course extremely important The 
maintenance of its physical condition is 
popularly called tillage. The chemical com- 
position is shown by analysis and experi- 
ments with plants, and is modified by the 
use of fertilizers and of other chemicals. 
The temperature of the soil is less consid- 
ered, but may be determined by the use of 
soil thermometers, (h) Optimum condi- 
tions of light, wind and temperature de- 
pend upon exposure, and may be controlled 
by modifications of this exposure. Light is 
studied by light intensity experiments and 
controlled by screening or by thinning. 
The effect of wind is shown largely by 
transpiration, measured by the atmometer, 
controlled by thinning or by windbreaks. 
Temperature is observed by the thermom- 
eter and controlled by ahelters and by pro- 
tective covering, (o) The importance of 
disease as a factor has been recognized by 
the great development of the subject of 
plant pathology. 

8. ^e third agricnltural process is the 
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harvesting of crops, in which ecology does 
not function very largely, except in so far 
as it may assist in the determining of the 
time of maximum returns. 

C. Nature of Contributions of Ecology. 
— ^It is admitted by all, that agriculture is 
largely an art, and that its processes until 
rather recently were developed almost en- 
tirely by empirical methods. Evidences of 
this are still shown in many agricultural 
texts and farmers’ bulletins, where proc- 
esses are recommended because of success in 
certain localities or condemned because of 
failure. 

As scientidc knowledge and methods ad- 
vanced, the agriculturists began to take ad- 
vantage of these methods and we find many 
agricultural practises based on truly scien- 
tific work. This is especially true of the 
agricultural chemists from the days of Lie- 
big down, although their claim to the title 
agriculturalists in the ordinary sense of the 
word might be questioned by some. 

It must be recognized that many of the 
methods of agriculture are still empirical, 
and in some cases necessarily so on account 
of the lack of equipment of the constit- 
uency, but it is admitted that the scientific 
are better where possible. Even in experi- 
ment station work, there is a danger pres- 
ent, through the tendency to accumulate 
masses of data with too little correlation 
and generalization. The purpose of experi- 
mentation is to determine causes and to 
draw general principles whose application 
will avoid the necessity of further experi- 
ments. Failure to generalize nullifies this 
purpose; in fact, unlimited experimenta- 
tion is empiricism. 

The methods of ecology are scientific, ite 
materials are largely the same as those of 
agriculture and its practical applications 
are found chiefly in the field of agriculture. 
For these reasons it is evident that ecology 
belongs both to botany and to agriculture, 


and in fact covers the debatable ground be- 
tween the two subjects. Instead of this 
being, as is too often the case under such 
circumstances, the cause of rivalry and 
even conflict, it should furnish a common 
ground for cooperation and both parties 
should endeavor to maintain a high stand- 
ard in investigation and generalization of 
the condition of plant responses to environ- 
mental factors. 

The services of ecology to agriculture 
then are twofold, first in the developing of 
the pnneiples on which agriculturid prac- 
tices are to be based, and second in fumidi- 
ing a comprehensive source of information 
for the handling of specific cases and the 
answering of specific questions of agricul- 
tural policy. 

Z>. Illustrations from Definite Contribu- 
tions of Ecology . — ^Atmospheric moisture is 
observed quantitatively by means ot the 
atmometer, which may be used as a meas- 
ure of plant transpiration. Recent results 
show a most remarkable detailed corre- 
spondence between the curve of an open- 
pan atmometer and that of a controlled 
plant of alfalfa. In soil moisture content 
the mechanical determining of the wilting 
coefScient by the centrifugal method is a 
valuable achievement, and is having an in- 
creasing application in the determining of 
the quantity of water to be applied in irri- 
gation. The study of the extension of root 
systems is having an increasing influence 
in determining the relation of plants to the 
soil moisture content. 

In light we have both the measure of the 
intensity of light by Wiesner and Clements, 
and recently the measurement of photolytio 
ability of light by a delicate apparatus de- 
vised by MacDougal. Under chemical con- 
tent the recent work of Coville with blue- 
berries is widely known on account of its 
publication in the National OeograpMc 
Magazine. One of the difficulties of this 
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qnantitatiTe work lies in the fact that the 
factors all work together on the plant, and 
measurement taken of indiyidnal factors 
may not indicate the true effect of the same 
factor working with others. Livingston’s 
suggestion of using the living plant as an 
index is aimed at overcoming this difficulty. 

Along physiographic lines, Cowles’s re- 
cent work on so-called lakes of the MissiB- 
sippi valley has applied the principles of 
plant succession in a very practical way. 
The control of moving sand is best accom- 
plished by application of ecological prin- 
ciples in the choice of plants for that ex- 
tremely xerophytic habitat. 

E. Place of Ecology in an Agricultural 
Course of Study . — Up to the present the 
method in agric\iltnral texts and courses 
has been to teach a little plant morphology, 
a chapter on plant activities, and then nine 
tenths of the work on agricultural practise. 
In addition to that we would recommend 
the insertion of a section on ecological prin- 
ciples, covering the content of ecology as 
outlined above. This should be general and 
theoretical, yet so related to agricultural 
practise as to form a suitable foundation 
for an agricultural course. A knowledge of 
these principles is fundamental to any real 
grasp of the subject. 

In conclusion, emphasis should be laid on 
the fact that this discussion does not aim to 
criticise present agricultural activities, but 
to emphasise what is now being done along 
scientific lines for the development of the 
general principles underlying the practise 
of agric^ture, and the importance of its 
extension as far as possible. Secondly, to 
point out the opportunities in this growing 
branch of science and to urge the teaching 
of, some brief but comprehensive study of 
the principles of ecology in all agricultural 
courses. 

W. G. Waisbman 

NOKTBWSSTBM UtnVKBBITT, 

Evanston, III. 


FISH NAIIBS, ANCIENT AND IfODERN. 

AND EARLY ILLUSTRATIONS 
OP FISHES 

A rAVOBiTB topic which has engaged the 
attention of natiiraliats in all ages has been 
the identification of the names bestowed on 
plants and animals by ancient authors, pa3^ 
ticularly those of dassioal antiquity. 

Probably no living naturalist has made 
more profound study of this subject than 
Professor IVArcy Wentworth Thompet^, of 
Dundee, whose "Oloeeaiy of Greek Birds” 
(1895) and new translation of Aiistotle^e 
" History of Animals ” (1910) are monuments 
of patient industry and vast erudition, both 
philological and aoological. So able a critic 
as the late Dr. T. N. Gill has recorded’ in 
glowing terms his appreciation of the merits 
of Professor Thompson’s researches. 

Dr Gill’s own labors in the same firid have 
illumined many an obscure point in the in- 
terpretation of ancient Gredc and Roman 
writers on natural history. We may recall 
here an article of his in the American Nat- 
uralist for 1878 (vol. 7, pp. 458-468) ** On the 
Status of Aristotle in Systematic Zoology”; 
also his address before the American Associ- 
ation in 1896 on “ Some Questions on Hommi- 
rlature.” His scientific papers and reviews 
fairly teem with discussions of fish etymol- 
ogies, and his article on the Glanis of Aris- 
totle is a fine presentation of the results of 
scholarly research.' 

Dr. D. S. Jordan also, to mention only one 
other contemporary ichthyologist, has per- 
formed, in association with H. A. Hoffmann, a 
valuable service in investigating vernacular 
names, ancient and modem, as applied to the 
fishes of the Greek peninsula and archipelago. 
A joint paper by Jordan and Hoffmann, em- 
bodying a catalogue of the fishes of Greece^ 
was published in the Proceedings of the Amer- 
ican Philosophical Society for 1892. 

Among iriithyologists of the last century, 
Georges Ouvier was probably at more pains 
than any other author to determine what spe- 
cies of fish were referred to under the appel- 

t Sohroi^ VoL 83, 1911, pp. 780-7SA 

• BnlL Oeerge WasUagtoa Ualv., VoL 8, 1906. 
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lationi of early writers. After him A. Eoraes 
(or Ooray), Johanxifla Milller, Louis Agassis, 
Eriiard, Lowe^ and the various editors and 
translators of Aristotle (Straok, Barth^lemy, 
3, G. Meyer, Ogle^ Aubert and Wixnmer) and 
other ancient writers also rendered notable 
services. Other commentaries of value re- 
lating to the Gredc fauna and its nomencla- 
ture were made during the last century by 
President Felton and Professor Sophocles of 
Harvard, and by several native Greek students, 
such as Nioolaos Christo Apostolidee, D. 
Bik41as and loannos Bouros. The last-named 
was a professor at Athens, and published an 
essay in Greek of which an abstract appeared 
in Oken’s Isis for 1841. Apostolides is author 
of a catalogue of the fishes of Greece and also 
of a list of the freshwater fishes of Thessaly. 

Johannes Miiller, in his elaborate memoir* 
'^TJeber den glatten Hai des Aristotelis,’* de- 
votes a separate section to the attempts of 
16th century ichthyologists to identify the 
species of shark (Golsus Imviti) referred to by 
the " father of natural history.” 

In point of fact nearly all of the 16th to 
16th century writers on fishes — Belon, Ron- 
delet, Salviani, Gesner, Willoughby, Aldro- 
vandi, Artedi, Linnssus, Bloch and Schneider, 
together with lesser lights, and not forgetting 
Charles Estienne^ — filled their works with 
copious references to and annotations on the 
numerpus observations on fishes that have 
come down from classical antiquity. Among 
these “ fathers of modem ichthyology ” Aldro- 
vandi is credited hy Bundevall, in his intro- 

• Abhcndl. Akod. Win. Berlin, 1840 (1842), pp. 
187-268. 

« Charles Estienns (Lat Stephanus, b. 1604, d. 
1664), a physician at Paris, was author of **La 
maiion rustique,'' which passed through thirty 
editions. In 1637, and again In 1644 and 1648, he 
puhlidied a commentary on olassieal names of 
plants and entitled ss follows: De Latinls 

St Grads nominibns arbonun, fmtlenm, herbarum, 
pisdnm et avium liber; sz Aristotele, Theo- 
phrasto, IMoseorlde, Galsno, Kieandro, Athenao, 
Oppiano, .fiMano, Pllnio, Hermblao Barbaro st 
Johanna Boelllo, sum gaUisa eomm aomlAum ap- 
pdlatlone. Lutotia, 1644. 84 p. 8*. 


duction to the "Thierarien des Aristoteles,” 
with having ^'fast alles geeammdt, was die 
Alton liber die Thiero gesagt hab^” But 
with respect to Aristotelian writings alone we 
cannot do better than quote Professor Thomp- 
son’s remark, that "to annotate^ illustrate^ 
and criticise Aiistotle^a knowledge of natural 
history is a task without end.” 

It will thus be seen that there has been a 
steady succession of commentators upon the 
etymology of ancient fish names from the be- 
ginning of the modem science of ichthyology 
down to the present day; nor are comment- 
aries wanting upon early patristic and med- 
ieval authors who have left memorials of the 
knowledge of the times respecting natural his- 
tory topics. Thus, there was published a 
score of years ago, by Hosius, an annotated 
edition of Decius Magnus Ausonius, a Homan 
consul of the 4th century whose idyll on the 
Moselle contains recognisable desoriptions of 
sixteen species of fish. Modem editions have 
been published* also of Konrad von Megen- 
bttg’s "Buch dor Natur,” written about the 
middle of the 14th century, a work which in 
itself is but a free rendering in the German 
vernacular of " De Natura Rerum,” by 
Thomas of Cantimpre (b. 1201, d. 1272). A 
similar service has been performed by H. 
Stadler for the "Historia Animalium” of 
Albertus Magnus (b. 1103, d. 1280). As an 
illustration of Konrad’s style of description 
the following extract may be quoted from hia 
chapto on Fishes. It rdates to the Remora 
or Echeneis: 

Eehensis haUt ain ech. Der visoh ist halpfueiig, 
sam Jaeobus und Isidonis sprecheut, und ist sO 
kreftig, das er aln sohef sill belt, das ea sieh nindert 
wsgt, es slahen die wind in doi mer odsr ei slabsn 
die dadsn, und wie sSr die wasserfltlu dlessen, 
so mag dai schef wedsr fOr sioh noch hinder sieh, 
reht ala ob es da gruntvest bob und da gewursdt 
sei, nibt dar umb, das es das visebsl wider siehs, 
near dar umb, das dai visobel dar an banget. Daa 
spieobent aueb Ambrosias, Jaeobus [sis] Aquinas, 
Arlstotelis, Isidoros and der gros Ba si l i us. Nu 
■priebt Albertos . . . Plinlns, Babannns, Alsx- 

I One \tf F. Pfeiffer in 1861, and aaotbar by H. 
Sebuls in 1807. 
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•ndar, Solinn^ Jaron/mni, Angnitlaa^ AdeUauii 
Halmo^ Ambrodui, ICjiiiter JondL*’* 

Although Konrad von ICogenberg’a ^'BuiA 
dar Natur'* baa been properly reoogniied as 
the earliest natural history compendium in 
the German language^ we muat go back two 
oonturies earlier before meeting the first Ger- 
man naturalist. This distinction bdongs to 
the remarkable personage known as Saint 
Hildegard (in Latin EUldegarde do Pinguia, 
b. 1098, d. 1179), abbess of Bingen. Her orig- 
inal observations on natural history are oon- 
tained in nine books called the " Physioa,” the 
first printed edition of which appeared in 1588, 
and the second in 1530. Book V. of this 
workp in 37 chapters, treats of fishes, and the 
descriptions of them are given in such terms 
that all of the species are identifiable.^ 

Concerning medieval fish names it will be 
sufiicient to refer to but two or three other 
publications, all by German philologists. 
One is an essay of 35 pages by Friedrich 
Schmidt, entitled "Die mittelenglische Ver- 
sion des Eluoidarius des Honorius Augusto- 
dunensis,’’ published in 1909. Another is J. 
J. Koehler’s work of 87 pages devoted exclus- 
ively to old English fish names, published as 
Heft 21 of Anglistische Forschungen, Heidel- 
berg, 1006. Lastly, mention should be made 
of Professor Karl Krumbacher’s publication 
of " Das mittelgriechisches Fischbuch,” a 

s Ckineemiog the last-nuned authority, Joraeh” 
or Joratb, little is known except that he was an 
eastern, perhaps Persian writer, whoee work **De 
Anlmalibns” is quoted by the thirteenth eentory 
eneyclopedists, Vincent de Beauvais, Albertos Mag- 
nus and Bartholomeua AngUeoa. Bartholomew’s 
en^dopedia, *^On the Properties of Things/’ was 
written originally in Latin some years prior to 
1860, and was translated into English by John 
Trevisa in 1397. An epitome of it, under the title 
of ^'Medieval Lore,” was published by Bobert 
Btede in 1893. 

TBee In particular L. Geisenheyner, ”Ueber die 
Physiea der heiligen Hildegard von Bingen, ete.” 
dither. NdwrK Per. Prsvsssn, BMnKoads «. If sst- 
/olens, 1911 (1918), E, pp. 49-78. AIm) B. Was- 
mann, Hildegard von Bingen ala tlteste deutsehe 
Natnrfoneherin. Biol. CeKtraXbt, VoL 33, 1918, 
pp. 278^88. 


Byzantine work dating from about the twelfth 
century. 

Betumixig to our own times, a long list 
might be given of articles dealing with the 
vernacular names of fishes in nearly all mod* 
eni languages, including Chinese and Japan- 
ese. We will, however, content oursdves with 
citing but two useful works, the first of which 
contains a bibliography of 31 pages. These 
are, first, Emile Belloc, " Nome scientiflques et 
vulgaires des prinoipauz poissons, etc.,” Parian 
1899, 200 p. 8°. And second, P. P. C. Hoeki 
" Catalogue des poissons du Nord de I’Europe 
avec les nems vulgaires dont on so sert dans 
lea langues de cette region” (Oonseil Perm. 
Int. Ezplor. Mer, Pub. de Ciroonstance, no. 
12, 1904). 

EARLT POBTRAYALP OP FISHXS 

A special bibliography would be required 
to enumerate all of the articles that have been 
written on such subjects as prdustorio effigies 
of fishes, their representation in Egyptian 
monuments, ancient Greek vase paintings, 
Pompeian frescoes, the catacombs of Borneo 
and in the plastic and textile arts of pre-Co- 
lumbian inhabitants of the western world. 
There is even a special group of articles deal- 
ing with the fish as a religious symbol in the 
early church, and with the fish motive in 
Christian art. But in the present note we 
wish to consider a more modem phase of fish 
portrayals. 

Fishoe and " sea-monsters ” figured fre- 
quently in popular medieval legends and 
bestiaries, and grotesque drawings of them 
were taken over into printed books from 
manuscript works which had been in circula- 
tion prior to the invention of printing. 
Among the various Herbals, or household 
recipe-books for medicines, which contained 
accounts of animals as well as plants and 
their uses in medicine, one that passed 
through numerous editions and translations 
was the "Hortus Sanitatis” of an author or 
compiler who styles himself Johannes von 
Cube. This soubriquet has been supposed by 
some to be a punning pseudonym for Dr. 
Johann Wonnecken, town physician of Frank- 
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fort The ^ Hortiu,’’ or " Ortue,” was first 
issued at Meta about 1475« and other editions 
appeared at Strasburg about 1600 and later. 
The part entitled “ Tractatus de piacibus ^ is 
dirided into many short chapters, and has 
numerous woodcuts of fish and fishing, all of 
very singular character. 

Those who are familiar with ancient ang- 
ling literature will recall in this connection 
the earliest known book on fowling and fish- 
ing, written in Flemish and printed at Ant- 
werp in 1492. It is usually referred to as the 
** Boeczken,” or in German as Buechlin ” or 
" Fischbuchlin ” (editions of 1552 and 1578), 
and contains woodcuts of angling scenes. As 
a treatise on fishing, this tract has priority in 
date over ** The Book of St Albans,” ascribed 
to Dame Juliana Barnes, Bemos or Berners. 
Tbo first edition of this work was printed by 
the school-master printer of St Albans in 
1486, but did not contain the Treatyse of 
fysshynge wyth an angle” with its accom- 
panying woodcut The second edition, from 
the press of Wynkyn de Worde at Westmin- 
ster in 1406, docs contain it, however, and 
it appears also to have been published as a 
“lytyll plaunflet” in London about 1600. 
There are excellent modem facsimile editions 
of both the “Book of St Albans” (M. G. 
Watkins, 1880) and the early Flemish tract 
known as “Boeezken” (Alfred Denison, 
1872). A still earlier facsimile edition of 
Dame Barnes’ book is that by Hr. Joseph 
Haalewood, in 1810; and in 1616 the same 
bibliographer brought out the second English 
edition of “ The Dialogues of Oreatures 
Horalysed,” The edition was limited to 100 
copies, and of these 56 were destroyed by fire. 
A Dutch version was printed in 1480, and a 
French in 1482, both of them containing illus- 
trations of fi^ and fishing scenes. 

Modem reproductions have also been pub- 
lished of the remarkably fine animal drawings 
in the “Album de Villard de Honneoourt” 
(Lassus, 1858), dating from the thirteenth 
century in Franco, and in “ Das Tierbuch des 
Petrus Condidus, geBchrid)en 1460” (Killer- 
mann, 1914). It is to be hoped that baf<»e 
very long we may have at our disposal fac- 


simile rei^ints of the wonderful animal fig- 
ures, including fishes, which embdlish four 
valuable codices preserved in the Landesbib- 
liothok at Stuttgart. Two of these manu- 
scripts happen to be translations of the “ Liber 
de Natura Rerum,” by Thomas of Oantimprfi, 
who spent fifteen years in its preparation prior 
to 1240. Strangely enough, although trans- 
lations of this work have been published (one 
of them by Konrad von Hegenberg, noticed 
above), the original text has never been 
printed. Large portions of it were, however, 
incorporated by Vincent de Beauvais in his 
various works, especially his the “ Speculum 
Katuralo.” Besides the Stuttgart codex of 
Thomas Oantipratonsis, others arc preserved 
in tho libraries of Paris and Cracow. In 
Book VII., the autlior treata of freshwater and 
marine fishes. 

For the benefit of those interested in the 
history of early prints and book illustrations 
we may refer finally to the recently published 
“List of works in tho Now York Public Li- 
brary relating to prints and their production,” 
compiled by F. Wcitonknmpf (1916), and also 
to Dr. Ludwig Choulant’s articles on illus- 
trated incunabula relating to natural history 
and medicine. 0. R. Eastmik 

Auxbioan Mubxuii or Natural History, 

New York 


SCIENTIFIC EVENTS 

CALIFORNIA PETROLEUM 
Within a few days there will be issued the 
Report of the Committee on Petroleum of the 
Cahfomia State Council of Defense. The 
moenbers of tho Committee on Petroleum are: 

Max Thelen, president California Railroad Com- 
mission, chairman, 

Eliot Blaekwelder, professor of geology, TTmver- 
Bity of Illinois, 

David M. Folsom, professor of mining, Stanford 
University. 

Tho committoo was appointed by Governor 
Wm. D. Stephens on iiay 9, 1917, for the pur- 
pose of ascertaining and reporting to him the 
facts with reference to the production, distri- 
bution and utilisation of California petroleum 
and its products. The report has been ap- 
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xmved by Oovernor Stephens and has been 
forwarded by him to President Wilson with an 
tui^t plea for action by the federal govern- 
ment to aolve Califomia’a and the nation’s pe- 
troleum problem. 

The report consists of IS chapters, as fol- 
lows: 

Ghiq>ter I. Letter of TransmittaL 
Chapter II. World Petroleum Situation. 

Chapter IIL California Petroleum Fields. 

Chapter IV. Production of California Petrolenm. 
Chapter V. Storage of Callfomla Petroleum. 
Chapter VI. Transportation of Callfomla Pe- 
troleum. 

Chapter VIL Refining of California Petroleum. 
Chapter VIII. UtiHiation of California Petroleum. 
Chapter IX. General Review— Production and 
Consumption. 

Chapter X. Prodnotion— Maintenance and In- 
creaee. 

Chapter XI. Conservation. 

Chapter XII. Conclusions and Recommendations. 

Chapter XIL contains the committee’s con- 
clusions and recommendations, and the two 
preceding chapters deal with the possibilities, 
respectively, of increasing the supply and of 
decreasing the consumption of California pe- 
troleum and its products. 

THE STATES RELATIONS SERVICE AND AQSI~ 
CULTURAL INSTRUCTION 

^BOLunoNB were passed at a conference in 
Washington on May 5, 1917, by representa- 
tives of the National Association of State Uni- 
versities, the Association of American Agri- 
onltoral Colleges and Experiment Stations, the 
Association of American Universities, the As- 
sociation of American Colleges, and the insti- 
tutional committee of the Society for the Pro- 
motion of Engineering Education, requesting 
the advisory commission to recommend to the 
Oonnoil of National Defense that it approve 
the plan of devebping and issuing at once 
through the States Belations Service of the U. 
B. Department of Agriculture a statement of a 
oomprehensive policy of cooperation between 
the government and the universities, ooUeges 
and other schools which wiU make for the most 
effective use of these institutions along agricul- 
tural lines throughout the duration of the war. 
In order to carry out this program the States 


Belations Service has appointed the following 
committee; 

ProfeoMir G. A Works, Oomell Univenlty. 

Mr. L. H. Dennis, director of vocational agrieul- 
tural instruction. 

Professor H. F. Ootterman, Maryland State Col- 
lege of Agriculture. 

Dr. 0. H. Winkler, University of West Virginia. 
Professor F. B. Jenks, University of Vermont, sec- 
retary. 

Mr. G. H. Lane, States Reflations Service, riisir- 
man. 

The States Relations Service will bring this 
committee together in Washington from time 
to time, as may seem expedient, with the com- 
mittee on education of the advisory commis- 
sion for the consideration of the beat methods 
of maintaining, adjusting and strengthening 
the agricultural instruction of the country in 
order to meet the emergencies of the war and 
to plan for the period following the war. 

MEDICAL STUDENTS AND THE DRAFT 

The Provost Marshall General has sent the 
following to governors of all states: 

The President preaoribea the following sup- 
plemental regulations governing the execution 
of the selective-service law. 

First. Hospital internes who are graduates 
of well-recognised medical schools or medical 
students in their fourth, third, or second year 
in any well-recognised medical school who 
have not been called by a local board may 
enlist m the Enlisted Reserve Oorps provided 
for by section 56 of the national defense act 
under regulations to be issued by the Surgeon 
General, and if they are thereafter called by a 
local board they may be discharged on proper 
daim presented on the gfound that they are in 
the military service of the United States. 

Second. A hospital interne who is a gradu- 
ate of a wdl-reoognised medical school or a 
medical student in his fourtii, third, or second 
year in any well-recognised medical aohool, 
who has been called by a local board and phys- 
ically examined and accepted and by or in be- 
half of whom no claim for exemption or dis- 
charge is pending, and who has not been 
ordered to military duty, may apply to the 
Surgeon General of the Army to be ordered to 
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report at onoe to a local board for military 
duty and thua be inducted into the military 
aerrioe of the United Statee, immediately 
thereupon to be ducharged from the National 
Army for the purpose of enlisting in the En- 
listed Beserra Corps of the Medical Depart- 
ment. With erery such requ^t must be in- 
closed a copy of the order of the local board 
calling him to report for physical examination 
(Form 108), afi^aTit evidence of the status of 
the aiq)lioant as a medical student or interne 
and an engagement to enlist in the Enlisted 
Beserve Corps of the Medical Department. 

Upon receipt of such application with the 
named incloaures the Surgeon Gbneral wiU 
forward the case to the Adjutant General with 
his recommendations. Thereupon the Adju- 
tant General may issue an order to such in- 
terne or medical student to report to his local 
board for military duty on a specified date, in 
person or by mail or telegraph, as seems moat 
desirable. This order may issue regardless of 
the person’s order of liability for mihtery 
service. From aud after the date so specified 
such person shall be in the military service of 
the United States. He shall not be sent by 
the local board to a mobibsation camp, but 
shall remain awaiting the orders of the Ad- 
jutant General of the Army. The Adjutant 
General may forthwith issue an order dis- 
charging such person from the military service 
for the convenience of the government. 

Three official copies of the discharge order 
should be sent at onoe by the Adjutant Gen- 
eral to the local board. Upon receipt of these 
orders the local board should enter the name of 
the man discharged on Form 164A and for- 
ward Form 164A, together with two of the 
certified copies of the order of discharge, to 
the mobilization camp to which it furnishes 
men. The authorities at the mobilization 
camp will moke the necessary entries to com- 
plete Form 164A, and will thereupon give the 
local board credit on its net quota for one 
drafted man. 

aCIBNTirXC HBN AND NATIONAL 8UV1CB 

On August 10, the Editor of SouNOi ad- 
dressed the following letter to the Surgeon 
General of the Army : 


I shall be under obligations to you If yon are 
able to tell me what steps are being taken to make 
use in the medical servira of the army of men who 
are eonseripted who are not physicians but have 
scientific training that would enable them to render 
greater national servlee than by aerring in the reg- 
ular army. If you are willing to make a atatement 
that could be printed in Bounce, it would asalat 
many scientific men who are at present doubtful aa 
to what they should do. 

The following reply, dated August 29, has 
been received: 

In reply to your communication of August 16 
requesting information relating to drafted men who 
poaseas scientific training, 1 beg to advise yon that 
the Sanitary Corpe of the United Statea Army, at- 
tached to the Medical Department, will accept a 
number of selected men who are not physicians but 
who have attained profeaalonal standing in bac- 
teriology, chemistry and the several branches of 
engineering pertaining to sanitation. The Corpa 
was organised specially to secure the services of 
skilled sanitarians having experience in both prac- 
tical field work as well as those specially qualified 
in the several scientific branches having a correla- 
tion to the sanitary sciences. 

By order of the Surgeon General: 

C. L. Fuebubh, 

Major, Medical Seserve Corps, 
United States Army 


SCIENTIFIC NOTES AND NEWS 

Fbofbssor Theodore Lyman, of the depart- 
ment of physics at Harvard University, has 
received from the War Department a commis- 
sion as captain in the aviation d^rtment of 
the United States Signal Corps, and has been 
ordered to report for active service in France. 
Frofesor Lyman has been since 1910 director 
of the Jefferson Physical Laboratory at Har- 
vard- 

Profebsor H. Gideon Wells, of the depart- 
ment of pathology of the University of Chi- 
cago, and head of the Otho S. A. Sprague 
Memorial Institute, has been appointed a 
member of the commission on behalf of the 
American Bed Cross to go to Roumanla for 
the purpose of investigating the conditions 
there and planning for Bed Cross assistance 
in that field. He has been granted leave of 
absence by the trustees until January, 1918. 
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Pbofeabor Bash 0. H. Habvit, of the de- 
];>artinent of anatomy of the Univenity of 
Ohicago, who baa been appointed to the Med- 
ical Department of the United States Anny» 
with the rank of captain, has been granted one 
year’s leave of absence by the board of trustees. 
Assistant Professor Norman MacLeod Harris, 
of tho department of hygiene and bacteriology, 
who has been serving abroad in the Oanadian 
Medical Corps for the past year, has had his 
leave of absence extended for another year. 

Professor AiiFRED Atkinson, of the diri- 
ment of agronomy, at tho Montana State Col- 
lege, has been appointed by Mr. Herbert 0. 
Hoover food commissioner of the state of 
Montana. 

Professor Herbert W. Mumford, of the 
University of Illinois, is now associated with 
the Bureau of Markets of the United States 
Department of Agriculture as consulting spe- 
cialist in live-stock marketing. 

Dr a. C. TRowBRmGE, of the department of 
geology of tho Iowa State University, has been 
made director of the Y. M. C. A.’8 educational 
work at the Dos Moines cantonment. 

Rodkrt A. Hall, Ph D. (Chicago), formerly 
assistant professor in physiological chemistry 
at the University of Minnesota, has been ap- 
pointed to a lieutenancy in tho army and is 
now on his way to France for immediate 
service. 

Dr. Bknxrt M. Allen, professor of zoology 
in tho University of Kansas, recently delivered 
an address on Experiments upon the glands 
of internal secretion in amphibian larvsa ” be- 
fore the faculty and students of the graduate 
summer quarter in medicine of the University 
of niinoie. 

Dr, Alonzo E. Taylor, of the University of 
Pennsylvania, member of the advisory board 
of food division of the surgeon-general’s 
office, will visit the several medical officers’ 
tipining camps and deliver a series of lectures 
on food values, food needs, and preparation 
and conservation of food. 

The board of regents of the University of 
Michigan have approved a plan of Professor 
Henderson, director of the extension service^ 


for the giving of about fifty extension lectures 
before the troops to be gathered at the Battle 
Creek Cantonment These lectures are to be 
given by members of the faculty without com- 
pensation, and with the reimbursement by the 
university to them of their actual traveling 
and hotel expenses, for which the university 
extension fund already provides. 

Tns Paris Academy of Sciences has received 
a gift from Mme. Beauregard to found a me- 
morial to M. Clement F61ix, the well-known 
electrical engineer. 

Dr. C. 0. Trecdmann, of Hartlepool, Eng- 
land, who, while engaged in the manufacture 
of Portland cement, made contributions to 
mineralogy, crystallography and entomology, 
died on June 29. 

Qeoroe Wilber Hartwell, professor of 
mathematics and registrar in Hamline Uni- 
versity, St Paul, died on July 23 of appendi- 
citis. Dr. Hartwell was bom m New Jersey in 
1881 and was graduated from Wesleyan Uni- 
versity in 1903. After two years spent in 
teaching in the Michigan Agricultural Col- 
lege, he went to Columbia University on a 
fellowship, and there took the Fh.D degree in 
1908. After filling a one-year vacancy in the 
University of Kansas, whore he was elected to 
Sigma XI, ho wont to Hamliiie University as 
professor. The year following ho became regis- 
trar, and (xmtinued in these positions until his 
death. He was a member of the American 
Mathematical Society and several similar for- 
eign societies. The correspondent who sends 
us this information writes that Dr. Hartwell 
was not only a scholar of brilliant powers, but 
he was an executive officer of such tact and 
ability and a man of such decision and force 
that his loss to the college and his associates 
can hardly be estimated. 

At Liveriiool University an advisory com-* 
mittee of ton members has been formed in 
order to develop the ohemical industry after 
the war; it consists of four members of the 
chemical staff of the university and six others 
representing the ohemical industries. 

The annual meeting of the American Publio 
Health Association, which was to have been 
held in New Orleans in December, will be held 
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in Waahington by direotion of the ezeoutive 
oommittee. War hygieno will be the central 
theme of diBonsaion, and Wadiington is the 
oi^ whm information regarding the sanitary 
problems of armies is being concentratecL 

The installation of a new aquarium at 
Woods Hole Station of the Bureau of Fisheries 
was completed on July 6, under the direction 
of Superintendent Harron, of the central sta- 
tion. The aquarium consists of 10 tanks, 
which are arranged along the western and 
northern sides of the exhibition room of the 
hatchery building The old grotto is entirely 
displaced. The front of the aquarium is 
stained to represent Spanish oak. The in- 
teriors of the tanks arc decorated with beach 
rooks of various sizes secured in the vicinity. 
Tho tanks were those used at the San Fran- 
cisco exposition for the bureau’s exhibit, but 
it was necessary to alter them in order to 
adapt them to the space allotted at Woods Hole. 
The aquarium makes a very pleasing exhibit 
and will be appreciated by the thousands of 
people who annually visit the station, in addi- 
tion to serving a useful purpose in the scien- 
tihe aud flsh-cultural work. 

Dk. HaoNamaiu, a member for North Cam- 
berwell, in answering a question put in the Brit- 
ish House of Commons, defined tho functions 
of the Board of Invention and Besearch as fol- 
lows: (a) To concentrate expert scientific in- 
quiry on certain definite problems, the solution 
of which is of importance to the naval service; 
(h) to encourage research in directions in 
which it is probable that results of value to the 
navy may bo obtained by organized scientific 
effort; (c) to consider schemes or suggestions 
put forward by inventors and other members 
of the general public. The board considers all 
inventions relating to naval warfare and acts 
in on advisory capacity to the Admirality. It 
has funds at its disposal for carrying out trials 
and experiments and possesses full facilities 
for arriving at a decision whether an invention 
is worthy of adoption or not; but the adoption 
of an invention is subject to the approval of 
the Board of Admiralty. The general superin- 
tendence of the Board of Invention and Be- 


search is reserved to the First Lord, to whom 
it has direct access. The Central Oommittee 
meets once a week; the panel once every six 
weeks, and the subcommittees hold meetings at 
frequent intervals as the circumstances re- 
quire. The president has attended 64 sittings 
during the last 13 months. Dr. MacNaman 
also stated that the members of the board who 
received remuneration for their servioes were 
tho president, £1,350 a year, in addition to re- 
tired pay; Vice-admiral Sir Bichard H, 
Poirse (naval member of Central Committee), 
£1,630 a year; Professor W. H. Bragg (mem- 
ber of Panel), whilst occupying the post of 
resident director of research at an Admiralty 
experiment station, professorial salary of 
£1,000 a year at the Tlniversity of London is 
refunded by tho Admiralty to the university 
authorities; Dr. Dugald Clerk (member of 
Panel), as director of engineering research at 
the Admiralty Engineering Laboratory, City 
and Guilds (Engineering) College, South Ken- 
sington, is entitled to repayment of out-of- 
pocket expenses to an amount not exceeding 
£600 a year. 

We learn from the Journal of Industrial 
and Engineering Chemistry that through a co- 
operative agreement with Cornell University, 
representatives of the Bureau of Mines have 
been stationed at Morse Hall, where tho elec- 
tric furnace equipment of the dqiartment of 
chemistry has been utilized in some metallurg- 
ical work of the bureau. Experiments on the 
electric melting of brass have indicated that 
a suitable electric furnace might materially re- 
duce the metal losses from volatilization and 
avoid the use of costly crucibles. The bureau 
is now testing a commercial-size furnace with 
special attention to its suitability for use on 
brasses for cartridges and shrapnel cases. 
Another electric furnace problem studied by 
the bureau has been tho production of ferro- 
uranium from the uranium oxide obtained as 
a by-product in the extraction of radium from 
its ores. Ferro-uranium is used in making 
uranium steel, which is said to be used by Oer- 
many for tho lining of big guns which will 
stand up at a rate of fire so rapid that other 
steels fail It is undecided whether the work 
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on gnn tteel will be done et Oomdl or lome 
other iiniTersitgr* 

It is reported in Natwre ihst in order to 
promote the farther derelopment of the dye- 
meking industry in the United Kingdom, the 
president of the Board of Trade has decided to 
establish a q>eoial temporary departmmit of 
the board to deal with matters relating to the 
enoouragement, organisation, and^ so far as 
neoessary, the regulation of that industry. 
The department will be under the direction of 
Sir Evan Jones, Bart., who has placed his 
services at the disposal of the president, and 
will have the official title of commissioner for 
dyeSi The commissioner will act in close oon- 
sultation with the various dye-making and 
dye-using interests conoemed. 

Thb United States Oeological Survey, De- 
partment of the Interior, has issued as Bulletin 
645 its “Bibliography of North American 
Geology for 1915,” by J< H. Nickles. This 
bulletin is a list of the books, papers and maps 
bearing on the geology (including the paleon- 
tology, petrology and mineralogy) of North 
America and adjacent islands, and of Panama 
and Hawaii, issued in 1915. The papers are 
arranged alphabetically by names of authors 
and the bulletin oontains a full alphabetical 
subject index by which any paper relating to 
any particular subject or area may be readily 
found. This bibliography is one of a series, 
the volume for 1911 forming Bulletin 524, that 
for 1912 Bulletin 545, that for 1913 Bulletin 
584 and that for 1914 Bulletin 617. From 
time to time these bibliographies are combined 
in a single volume covering several years. The 
series now covers the literature of American 
geology from 1782 to the end of 1915. 

The annual report on the Science Museum, 
and on the Geological Survey of Great Britain 
and Museiim of Practical Geology, has been 
published as a White Paper for the Board of 
Education. According to an abstract in the 
London Times both museums have been closed 
to the public since March 6, 1910, but the scien- 
tific woric has been eontinued so far as was pos- 
sible nfider present conditions. The Science 
Museum remained open to students and for 
j^kedah purposes, the doily average of visitors 


after March being 182, as against 986 fonnerly. 
To the horology section Mr. Evan Boberts con- 
tributed over 200 watches and watch move^ 
ments, of much historical and technical In- 
terest The library of the London Mathe- 
matical Society was transferred and deposited 
on loan in the Science Library, and is being 
catalogued. The number of readers was 6,882, 
of whom two thirds were science teachers or 
students of the various colleges. The Geolog- 
ical Survey has also suffered from the war, 
which in turn has made special demands on 
the staff. Oonsultations and oorreepondenoe 
relating to military establishments at home 
and abroad have been frequent Progress has 
been made with the “ Series of special reports 
on the mineral resources of Great Britain,” 
and with the standardising of six-incffi maps. 
The petrographical department has helped the 
Admiralty in the matter of aeroplane com- 
passes, and the photographic work induded 
the copying of maps and diagrams for military 
purposes and the making of miorophotographs 
for the Admiralty. The Museum of Practical 
Geology was visited by 7,227 persons between 
January 1 and March 6, when it was closed to 
the public except for special inquiries. Dona- 
tions during the year include a series of speci- 
mens, mainly rooks, from the western front, 
and igneous rocks from Imhros and Lemnos. 

Thx Besearch Defense Society of Great 
Britain, owing to the continuance of the war, 
has again decided to postpone its annual gen- 
eral meeting. The committee’s report of the 
work of the society during the post two years, 
as reported in The British Medical Journal, 
states that the inaction of the opponents of re- 
search had necessarily made the society less 
active. There had hardly been any contro- 
versy in the newquipera, and all through the 
country the great advances made In protective 
medicine due to research were being appreci- 
ated and better understood. The lectures given 
had been concerned more with the general in- 
fluence of scientifio medicine on the health and 
efficiency of the army than with eaperiments 
on animals. The Association for the Advanoe- 
ment of Medidne by Besearch decided last 
year in favor of amalgamation with the Be- 
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■eardh Defense Sooietyf and the president and 
honorary treasurer of the association. Sir 
Thomas Barlow and Dr. Hale Whiter have 
joined Uie committee of the society. It is 
hoped that in the coming years there will 
hardly be any need for disputes with antirm- 
section societies, and that the society’s best 
opportunities for usefulness will be found in 
wide^ non-aggressive educational work. 

Wb learn from Nature that the pen- 
sions granted during the past year by 
the British government include the follow- 
ing: Mrs. Oharlton Bastian, in consideration 
of the services to science of her late husband, 
Dr. Oharlton Bastian, and of her straitened 
ciroumstanoes, £100; Mrs. Minchin, in con- 
sideration of the scientific work of her late 
husband, Professor E. A. Minchin, and of her 
straitened circumstances, £76 ; Mrs. Albert 
Ofinther, in consideration of the scientific work 
of her late husband. Dr. Albert Qilnther, and 
of his distinguished services to the British 
Museum as keeper of zoology, £70; and Mrs. 
Boland Trimen, in consideration of the emi- 
nent services of her late husband to biological 
science, and of her straitened circumstances, 
£76. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

The will of Mrs. Robert W. Bingham, wife 
of Judge Robert Bingham, of Louisville, Ey., 
a graduate of the University of North Oaro- 
lina, gives to the University of North Oaro- 
lina $76,000 a year for the establishment of 
professorships and ultimately a capital sum 
producing this amount The professorships are 
to be known as Kenan professorships, in memo- 
riam of Mrs. Bingham’s father, William R. 
Kenan, and her uncles, Thomas S. Kenan and 
James Graham Kenan, graduates of the uni- 
versity. The value of this bequest to the Uni- 
versity of North Carolina is more than a mil- 
lion and a half dollars. 0 

Francis A. Thomson has resigned from the 
faculty of the State College of Washington to 
accept the deanship of the school of mines at 
the University of Idaho, Moscow, Idaho. 

Db. Wallaci Buttuok, member of the ex- 
ecutive committee of the Rockefeller Founda- 


tion and director of its China Medical Board, 
is in England on the invitation of a depart- 
ment of the British goverxunent to confer with 
educators and officials in Great Britain con- 
cerning public education. 

At the University of Chicago the following 
promotions from associate professorships to 
professorships have been made: Basil 0. H. 
Harvey, of the department of anatomy; Ho- 
ratio Hackett Newman, of tho department of 
zoology; J. Paul Goode, of the department of 
geography; Walter Sheldon Tower, of the de- 
partment of geography. From an assistant 
professorship to an associate professorship : Ar- 
thur 0. Lunn, of the department of mathe- 
matics. 

At the New Hampshire College A. W, Rich- 
ardson, of the University of Maine, has been 
appointed assistant professor in charge of the 
poultry department to succeed B. V. Mitchell, 
and O. A. Minges, of Iowa State College, has 
been appointed instructor in chemistry. The 
chemistry department has lost two members 
owing to the war; Professor G. A. Perley has 
been granted leave of absence for the period of 
the war and is serving as first lieutenant in 
the division of ohemical engineering, U. B. 
Army, and Arnold J. Grant has gone to the 
second Plattsbuig Camp. 


DISCUSSION AND CORRESPONDENCE 
THB PUBLICATION OF SCIENTIFIC 
XESEARCH 

To THB Editob or SomNCE: A matter in 
which there is a considerable divergence be- 
tween the practise of different laboratories is 
that of the method of publication of their 
results. A number of laboratories publish 
their own bulletins, either as separate papers 
or as periodical volumes. Others publish in 
the scientific and technical press, either in one 
or two journals or in a number of different 
journals according to the subjects dealt with. 

Naturally, the best method of publication 
will depend to some extent on the nature of 
the work published and the character of the 
laboratory. In the case of a purely teohnical 
laboratory publishing a large number of papers 
dealing with one special, technical subject. 
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the method of publuhing eeparate buUetine 
mailed directly to a selected list of those in- 
terested may be quite satisfactory, but if the 
publioatioDB of a laboratory cover a large range 
of subjects it would seem to be preferable to 
publish each paper zn the journal which deals 
with the department of science most akin to 
that of the subject dealt with. If this is not 
done, there is a grave danger that the paper 
may be missed by the abstract journals and 
may fall out of sight altogether, while in any 
case the publication of single bulletins throws 
a heavy burden ou any investigator engaged 
in compiling a bibliography of a subject. 

In this laboratory wo have confined the pub- 
lication of our scientific communications to 
the recognized technical and scientific jour- 
nals, and 1 find that our first fifty communica- 
tions have been published in no less than sev- 
enteen different journals, twenty-eight being 
published in journals relating to some branch 
of physics, five in chemical journals, and sev- 
enteen in photographic publications. 

Since it is an advantage for all the papers 
issued from one laboratory, which, naturally, 
have a common interest^ to be available in 
some collected form, we issue periodically 
bulletins containing abridgments of all our 
aciontifio papers, the second volume of these 
bulletins containing the papers published dur- 
ing 1915 and 1916 being now ready. 

It would be of interest to learn the views 
of others interested in this question as to the 
relative advantages of the issue of separate 
bulletins as compared with publication in 
the current presa. 0. E. K. Mxkb 

BxBXAaoH Laboratobt, 

Eastman Kodak Cohpant 

POPULAR SCIENCE 

Unwarbanted deductions have been drawn 
in a recent popularization of science by one of 
our eminent paleontologists, Dr. H. F. Os- 
bpm, not however in his own fidd, bnt in a 
special field apparently unfamiliar to him. 
Lest others may be misled into thinking that 
the deductions are based on good evidence, 
may I be permitted space to call attention to 
them, r 


Dr. 0. D. Walcott has recently reported^ the 
discoyexy in an Algonkian limestone of fossilB 
having appearances and asaodationB which 
give valid reasons, though not positive proofs 
for thinking them to be bacteria. The finding 
of these fossils in a limestone rock in associa- 
tion with fossil algn as well as other related 
facts londa support to his previous suggestion* 
that this limestone was probably partially de- 
posited by bacterial action in a manner similar 
to that described by G. II. Drew* os taking place 
to-day in the tropical waters about the Bahamas. 
A reference back to the article by Drew shows 
that the bacterium which he found causing the 
depositation of CaCOg is a denitrifier which 
he has neuned Bacterium calcis. It is an or- 
ganism similar to other denitrifiers, possessing 
the power to reduce nitrates to nitrites with 
the later disappearance of the nitrite accom- 
panied by the formation of ammonia and a 
gas which, from the few simple tests made, 
was in all probability free nitrogen. Like 
other deuitrifiers, this organism was found to 
possess the power of utilizing organic carbon 
in the form of sugars and even possessed the 
power of secreting ectoenzymos capable of 
liquefying organic nitrogen compounds like 
gelatin. The precipitation of the calcium car- 
bonate is explained as due to the increase in 
the concentration of 00, ions caused by the 
advent of (NH,),CO„ wUch is partially ion- 
ized into and GO, ions. 

If the validity of the evidence that the fos- 
sils found are bacterial in nature is admitted, 
and it is assumed that the particular fossils in 
question are of the organisms which were in- 
strumental in having caused the deposit of 
limestone, then the deduction might be drawn 
that these fossils aro tiiose of denitrifying bac- 
teria. The fact that Dr. Walcott refrained 
from making this deduction is quite probably 
due to the fact that he had a feeling that it 
would be based on too many '^ifs.’’ 

Turning now to the artide by Dr. Osborn* 

iFroc. Acad, ScL, 1; 266-867, 1916, 

idmitAs. Miao, CoU,, 64 : 76-166, 1914. 

s Papers from Tortngas Lab., 6: 6-46, 1914, Pub. 
182, Carn. Iiut. Wash. 

« dci. Monthly, 3; 889-307, 1916. 
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we find that he haa not been as cautions and 
that he sees in Dr. Walcott’s fossil bacteria 
certain resemblances in appearance and struc- 
ture to nitrogen-fixing bacteria from soil (by 
context the bacteria referred to appear to be 
Azoiohacter and related forms). He is not 
dismayed by the fact that the metabolism of 
marine^ denitrifying, lime-depositing bacteria, 
and that of the nitrogen-fixing bacteria in soil 
which utilize both atmospheric nitrogen and 
organic carbon, are in a sense opposed to each 
other. Still less is he troubled by the very 
great difference between the metabolism of 
nitrogen-fixing bacteria and the autotrophic, 
nitrifying bacteria like Nitrosocoecua and 
Nitroaomoncis oiganisms which do not utilize 
organic food and derive their nitrogen from 
ammonium salts instead of free nitrogen). 
In fact, he apparently thinks of the nitrifying 
and the nitrogen-fixing bacteria as essentially 
identical, as appears in the following state- 
ment (p. 292) : 

The great antiquity of even higher forms of bac- 
teria feeding on atmoepherle nitrogen Is proved by 
the dlioovery, aanoanc^ by Walcott in 1915, of a 
speeies of pre-Faleosoie fossil bacteria attributed 
to ^^Microoooaua** but probably related rather to 
the existing Nitro90ooecu$ which derives its nitro- 
gen from ammonium salts. 

The illogical nature of this statement may 
be brought out by substituting groups more 
familiar to paleontologists than are bacteria. 
Thus we have: 

The great antiquity of Carnivores feeding on 
fle^ is proved by the diseovery of a speeies of 
pre-Paleoiolo mainioal attributed to Herbivores, 
but probably related rather to Bodents who de- 
rive their food largely from grain and nuts. 

Needless to say that Dr. Osborn would be 
the first to soe the weakness in such a state- 
ment In reality this paraphrase does not 
exaggerate the illogical nature of the origi- 
nal statement, though it may appear to do so 
to the layman unfamiliar with the fact that 
great differenoee in these tiny organisms are 
very frequently hidden behind superficial re- 
semblenoea in appearance. 

The almost universal uniformity in proto- 
jdasmic structure of living species of bacteria 


and their universal posseesion of a definite 
membrane which gives them definite form 
will cause bacteriologists to wonder at the 
statements on the following page of Dr. Os- 
born’s article where he says: 

The cell structure of the Algonklau and of the 
recent yitrocococctts bacteria la very primitive and 
uniform in appearance, the protoplasm being naked 
or unproteeM. 

Any one who looks at the uniform black of 
the fossil organisms in the microphotographa 
given and who realizes that these are pictures 
of fossils and not of living organisms will be 
skeptical in regard to the evidence on which 
this statement is based. 

Statements based on evidence of the sort 
furnished which claim that the presence in the 
Algonkian of nitrifying, denitrifying or nitro- 
gen-fixing bacteria has been shown appear 
like a pyramid of speculation supported on an 
apex of fact. They have, however, already 
misled a bacteriologist into an acceptance of 
one of those claims, fur I. J. Kligler' Bays in a 
recent paper (p. 166) : 

Finally 'Walcott’s discovery of bacteria elosely 
resembling our nitrogen fixers of the soil is added 
proof of the primitiveness of these microbes. 

It is because of the great interest of the 
findings by Drew and Walcott, that this word 
of warning has been uttered to protect science 
from condusions which others have drawn 
from them. If this is not done there is 
danger that the next time reference is made to 
their work it will be in some textbook as a 
positive statement that nitrifying, denitri- 
fying or nitrogen-fixing bacteria, or all three^ 
have been shown to exist as far back os the 
Algonkian. B. S. Bbeid 

N. T. AoBioui^rnBAii Expeeikint Station, 
Geneva, N. Y. 

MAN AND THE ANTHROPOID 

To THE Editob of SCIENCE: In the July 97 
number of Scienoe Prof. Hattoon iL Ourtis 
devotes a column and a half to a oritioiam of 
the " common error ” that man is a lineal 
descendant of the anthropoid apes. ^ The er- 
ident implication,” he tells us, "is that the 

s /ovr. Boat , 165-176, 1917. 
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ePcUnt anthropoids, orang, gibbon, gorilla and 
ohimpanzee are intended.” He proceeds to 
cite Duckworth to p rove that this is an error, 
and concludes, so far as one can judge of his 
meaning, that man and the anthropoids are 
*^not genetically related” — an amaring non 
SBquiiur, 

One may parallel his argument in some such 
form as this : The existing Nordic peoples are 
currently asserted to be descendants of prim- 
itire races of man. The evident implication 
is that the extant primitive races, negroes, 
Australians, Bed Indians, and Polynesians 
are intended. But Professor Bipley has re- 
cently shown that none of these races, consti- 
tuted as they now are, figured in the ancestral 
history of the Nordic race. This may rdieve 
our anxieties lest we might be descended from 
savages. While we do not know as much 
about such creatures as we might, it is per- 
fectly clear that there is nothing to the absurd 
tradition that we Nordics are descended from 
them or they from us. It appears to be a 
sound principle that groups showing inverse 
developments are not genetically related, and 
it is well known that the Nordics are un- 
usually light-colored while the savage races 
are remarkably dark ; that the high and 
straight nose of the Nordic and his blue eyes 
are not to be found in these so-called inferior 
races of mankind; while most of them display 
thick lips which do not appear in the Nordic 
race. 

And so on— but this surely is a sufilcient 
reductio ad ahsurdvm. Who believes that the 
human race is descended from the existing 
anthropoid apes? Who ever did that knew 
anything about it? How could it be sot 
How could prehistoric human beings be de- 
scended from anthropoids still living, unless, 
like Bider Haggard’s "She,” they were en- 
dowed with eternal life to outlive their de- 
soendantsf Surely the writer can not but 
know that the current assertion means and 
can mean only that man is descended from the 
same ancestral stock as the anthropoid apes. 
What that anoestral stock was like, and how 
far and in what directions its living descend- 
ants hsiVe departed* from it, is the problem 


which the "scientists” (whom he puts in 
" quotes ” apparently intended in some obscure 
derogatory sense) are trying to find out, by 
tile inferential evidence of anatomy, physiol- 
ogy, and kindred sciences, and by the direct 
but as yet scanty evidence of paleontology and 
archeology. 

The final paragraph opens with a curious 
sentence which I quote : 

Whether '^sdentittB*' are entitled to believe 
what they please or are to be guided by obeerva- 
tions and verifications Is perhaps an open qaes- 
tion. 

Possibly I am mistaken and Mr. Curtis 
means by " scientists ” the followers of Mrs. 
Eddy. I don’t know their principles very well, 
but vary possibly they do consider them- 
selves entitled to " believe what they please ” 
irrespective of evidence other than the asser- 
tions of " Science and Health.” But surdy 
no Bcientiflo man — without quotes — thinks 
himself entitled to believe anything regarding 
science save upon the evidence of observations 
and conclusions made and verified by himself 
and others. Nor does anybody else. The 
attitude is not peculiar to science. It is the 
ordinary man’s attitude towards the common 
world about us ; and science has no other atti- 
tude than that. 

It is difficult to see in this letter anything 
save an attempt to discredit theories which 
tile writer, without knowing much about them, 
does not wish to believe. I can hardly suppose 
that many readers of Soienob will take the 
argument seriously, in spite of a not incon- 
siderable dialectic skill. But however appro- 
priate in some theological journal it appears 
somewhat in the category of " eccentric liter- 
ature” in its present surroundings. 

W. D. Matthew 


SCIENTIFIC BOOKS 
Bibliography of WHliam Henry Welch^ M.D., 
LLD., 1875-1917. Prepared by Walteb 0. 
Burket, M.D,, with foreword by Henrt M. 
Hurd, MD. Baltimore, The Johns Hopkins 
Presa 47 pp. 4®. 

This is a notable oontribution to medical 
bibliogxaiffiy, in tiie qieeial sense of the term. 
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whibh impliei an eiliauAtiya and accurate in- 
dtti of all the books and periodical papers under 
a giren subject or author, as distinguished 
from the bibliophilio sense, in which a book, 
incunabula or manuscript is described, like an 
object in natural history, in such a complete 
and unmistakable manner that its identification 
is always possible from the description. The 
scattered scientific papers and the yaried public 
aotivitiee of Professor Welch are here set 
forth, for the first time, in a strict chrono- 
logical order, which will be most useful to 
future medical historians and biographers. 
No one, for instance, could gain any just con- 
ception of the versatile and genial soientifio 
work of Virchow or Weir Ifitchell who has 
not gone over the Virchow-Bibliographie ” 
of 1901 or the catalogue which Mitchell him- 
sdf prepared in 1894. As much of the beat 
scientific literature of medicine is buried in 
the endless filee of medical periodicals, medical 
bibliography, as standardised by Billings and 
Fletcher, enjoys the status of firearms in the 
early days of the far West — sadly missed 
when badly wanted.’^ The Welch bibliography, 
as Dr. Hurd tells us in the preface, has re- 
quired the investigation of years, and is now 
printed because the interruptions of the pres- 
ent war have prevented the publication of the 
collective writings. In the first half of Dr. 
Burkefs list (1875-1900), we find the larger 
scientific contributions of Welch, the great 
laboratory physician, his early investigations 
of the pathology of pulmonary oedema (1875), 
glomerulonephritis (1886), the structure 
of white tiirombi (1887), his Cartwright lec- 
tures on the pathology of fever (1888), hia 
discoveries of the staphylocoocus which in- 
fects the edges of wounds (1891), and (with 
Nuttall) of the bacillus aerogenes capsulatus 
(1898), now of immense moment in Europe 
as the cause of gas infection in gunshot 
wounds, his synthesis of the many nondescript 
diseases caused by this bacillus (1900), his ex- 
periments (with Flexner) on the effects of in- 
jection of diphtheritic toxins (1891-8) and 
his monographs on thrombosis and embolism 
(1899). In his later period, Welch has been 
content to see his pupils carry out investiga- 


tions inspired by him, so that the latter hslf 
of the bibliography, while replete with con- 
tributions on purely medical themes, is char- 
acterised by those addrenes on public occa- 
sions in which Welch always acquits himself 
with the grace and charm of some distingu5 
French academician. 

As one who has had latterly to devote 
much of his time to the public good, Welch, 
like Dr. Johnson’s Mead, has “lived more 
in the broad sunshine of life than any man.’’ 
Many of the papers listed in this bibliog- 
raphy are described as “unpublished,” which 
perhaps accounts for the appearance of 
the bibliography before the actual collected 
writings. Among, these, it is to bo hoped that 
the many charming extempore talks at the 
Johns Hopkins Historical Olub will be in- 
cluded. On such oGcasionB, Welch, when the hu- 
mor strikes him, improvises delightfully upon 
a set theme, like some genial musician of tlie 
past. The well-known “ Ether Day Address ” 
on “ The Influence of Anmth^ia upon Med- 
ical Science ” (1896) was written out without 
preparation in a railroad car, as he traveled to 
Boston, a fair example of his habit of im- 
provisation. The two addresses on the evolu- 
tion of scientific laboratories (1896) and the 
interdependence of medicine and science 
(1907), the latter also written out en route for 
Chicago, are perhaps the most interesting of 
Welch’s contributions to medical history. 
Here, as everywhere he has furnished young 
and old with food for thought, and often with 
new ideas. Dr. Burket is to be congratulated 
on the excellence and accuracy of his work, 
which follows the bibliographic norms set by 
the Surgeon deneral’s Library. It is a most 
timely contribution. In the present emergen- 
cies, DO man has labored more zealously and 
faithfully for the welfare of his country than 
William H. Welch. F. H. Garkisou 

AXMT Mdioal Musxuic 


^SPECIAL ARTICLES 
WHAT SUBSTANCE IS THE SOURCE OF THE 
LIGHT IN THE FIREFLY ? 

In at least three groups of luminous animals 
(fireflies, oatraood Crustacea and moUuskt), 
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two divtmct oiheiniool BobstanooB, besides water 
and oxygen, are necessary for light produotioiu 
One of these is not destroyed by heat and is 
easily dialyaable; it can be prepared by ex* 
traoting luminous animals with hot water. 
This substance has been termed luciftrin by 
Dubois^ and photophelsin by myself.* The 
second substance is destroyed by beat and does 
not dialyse; it can be prepared by allowing a 
water extract of the luminous organ to stand 
until the light disappears. This has been 
called luctfetwe by Dubois^ and phoiopenin 
by myself.* Whenever solutions (non-lumi- 
nous) of these two substances are mixed, light 
immediately apipeexs and is brighter the 
greater the concentration of the solutioxis. 

According to Dubois, the thermolabile sub- 
stance, luoif erase (photogenin) is an oxidixing 
enzyme (hence the termination aae), which 
oxidizes the thermostable substance, luciferin 
(idiotopbelein), which is therefore the source 
of the light. Hy own work has led me to be- 
live that the thennolabile substance is not an 
enzyme, but is itself the source of the light 
and I have indicated this by calling it photo* 
genin (phos, light; gennao, produce). The 
thermostable substance is, according to my 
view, a material which assists in the produc- 
tion of light and I have indicated this by call- 
ing it photophelein (phos, light; opheloo, as- 
sist). 

Which is the source of the light, photo- 
genin (luciferase) or photophelein (luciferin) t 
Fortunately the question can be answered 
by a simple crucial experiment. The two 
common eastern genera of fireflies produce 
light of different colors. Photinui emits an 
orange light, while Photurii emits a green- 
ish yellow light The difference in color is 
especially noticeable when the luminous or- 
gans of the two species are ground up in sep- 
arate mortars. As shown by Ooblents,* the 

1 Dubois, B., C. S. 8oe. Biol., 1880, XKXVH., 
Bi9, and de la doe, Liim. do Lyons, 1818, LZ., 
and 1014, LZI., 161. 

s Harvsj, B. N., Somrai, N. 8,, 1916, ZLIV., 
60S, and Amor. Jber. Pkyoiol, XhU., 818, 1017. 

s OoblenU, W. W., Oarnegie last WadL Pub. No. 
104, lots. 


difference in oolor is real; the spectrum of 
Photinuo extending further into the red than 
that of Photuris. The two light-jirodaoing 
substanoea can be inrepared from each of the 
two species, and the photogenin of PhoUnut 
mixed with its own photophelein gives an 
orange light, while the photogenin of Phoiuru 
mixed with its own photophdein gives a green- 
ish-yellow light, the color characteristic of the 
species. The two genera may also be ^ inter- 
crossed” with respect to the two light-pro- 
ducing substances, i. a., the photogenin of 
Phoiinuo gives light with the photophelein of 
Phoiurio and vice versa. If the source of 
light is photophelein (luciferin) as Dubois 
believes, the light produced by PMinuo photo- 
phelein (luciferin) X Phoiurio jdxotogeain (lu- 
ciferase) should be orange, the color char- 
acteristic of Phoiinuo, I have found, on the 
contrary, that the light fiom this cross ” is 
greenish yellow. Oonversely, the light from a 
mixture of Phoiinuo photogenin (luciferase) 
and Phoiurio photophelein (luciferin) is or- 
ange. The oolor of the light in these crosses ” 
is that characteristic of the animal supplying 
photogenin (luciferase). The photogenin (lu- 
ciferase) must, therefore, be the oxidizable 
substance and the source of the light. 

How does photophelein assist in the pro- 
duction of light? The process is best studied 
in the marine ostracod crustacean, Cypridina 
hSffondorfii. The photogenin and photophe- 
lein of this animal ore secretod into the sea 
water together, and in time the photophelein 
is used up and a perfectly clear colorless non- 
luminous solution of photogenin remains. If 
we add to such a concentrated solution, photo- 
phelein or certain specific substances in ex- 
tracts of non-luminouB forms, or fat solvents 
such as ether, chloroform and higher alcohols, 
or thymol, saponins, soaps, bile salts, or crys- 
tals of inorganic salts, such as Na(71, light 
appears. Many of these substances ore not 
oxidizable (another proof of the inadequacy of 
Dubois’s theory), but all of them are cytdlytio 
agents. The cytolytic action of these sub- 
stances on cells is the result of a diisolving 
action on the cell surface involving an in- 
creased dispersion of the colloids which results 
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in ibs oomplete iolution and dusolotion of 
the odL Fhotogenin is a colloid and I would 
SQggeet that these substances have a similar 
action on the colloidal particles of photogenin. 
We ore not dealing here with a cytolysis of 
cell fragments present in the secretion, since 
these cytolytic agents (salts, thymol, etc.) 
cause light production even in solutions of 
idiotogenin filtered through porcdain or sili- 
ceous filters which remove all granules and 
cell fragments. I would suggest, therefore, as 
a working hypothesis rather than a formal 
theory, that photophelein acts hy changing the 
aggregation state of the colloidal particles of 
photogenin toward that of greater dispersion, 
thus increasing the surface of the particles. 
It is known that oxidation occurs at the sur- 
face of many colloidal particles, and light pro- 
duction might easily result from auto-oxida- 
tion accompanying the dispersion of the col- 
loidal particles. 

Photopheleins ^om different species of ani- 
mals have different chemical properties and, 
like the cytolysins, they are also specific to a 
considerable degree. Fir^y photophelein will 
produce light on mixing with photogenin of 
other insects {PyropKoiw)^ but none or very 
faint light on mixing with photogenin from 
Oypridina, A non-luminous species of Oyp- 
ridina contains a photophelein with marked 
light-producing action on the photogenin of the 
luminous Cypridina, but none with firefly 
photogenin. Photophelein, therefore, is to be 
compared with the specific cytolytic substances 
of blood sera, with this exception, that it is 
the photophelein of the same species which 
has the greatest light producing action whereas 
the blood of the foreign species is the one 
possessing the greatest cytolytic (hemolytic) 
power. 

E. Niwton Habvev 

PSINOXTOV TjNIVXEam 

INOCULATIONS ON RISES WITH CRONAIU 
TIUH RIBICOLA PIBCHBR' 

The white pine blister rust is established 
in the native white pine growth of many parts 

1 Published by permission of the Bemtsiy of 
Agrieulturt. 


of New England. Since, in most seotloni of 
New England, the pine far outvaluea the oul* 
tivated ourronts and gooseberries, the latter, 
together with the wild Ethes, are being re- 
moved to hold the disease under oontroL A 
cultivated currant or goo8d>erry, not eusoep- 
tible to the disease and posscasuig commercial 
qualities, would be of much practical impor- 
tance for future planting within the diseased 
area. Even a wild species of Ethos immune 
to the disease might be of value for breeding 
new resistant oommorcial varieties to replace 
those now being removed. For the purpose 
of discovering such resistant varieties or spe- 
cies of Ethos, inoculations under controlled 
conditions have been made during the past 
three years on 82 varieties of cultivated red, 
black and white currants, 23 varieties of culti- 
vated gooseberries, and 48 species and hybrids 
of Ethes from various parts of the world. 
Field tests are also being made with many of 
the above varieties and species. 

The varieties of a cultivated species show 
considerable variation in the degree of their 
susceptibility to the disease. The cultivated 
species of Eihes also vary decidedly in sus- 
ceptibility. Some varieties and some species, 
notably Ethes niprum, are very congenial 
hosts for the rust, very abundant uredinia and 
telia being produced thereon. In other vari- 
eties and species the rust spreads rapidly ovtf 
the leaf surface and produces abundant ure- 
dinia, but the leaf tissue often dies before 
many telia are formed. In other cases a 
few uredinia form, at which time irregular 
areas of the leaf tissue die quickly, with or' 
without further spread of the fungus around 
the dead area. Sometimes, instead of a defi- 
nite area being killed, small streaks or flecks 
are killed. These dead spots often enlarge 
slowly, producing occasionally a few uredinia 
or telia. All intergradations are found be- 
tween E. niprum, upon which the maximum 
number of fruiting bodies form, and E. Upian- 
ihum, on which small dead areas and flecks 
are formed, on less than 10 per cent, of which 
rust spores are produced. The vigor of the 
plant and the age of the leaves have an in- 
fluence on the development of the disease. The 



244 


SCIENCE 


[N. a VOL. ZLVL No. IIM 


site of the leaves has little influence, if theor 
are relatively old, those less than one tenth 
normal size having taken the disease in a 
manner characteristic for the host species. 

In many casea inoculations have been made 
with sciospores as well as with uredospores, 
similar results being obtained upon the same 
host In most oases both uredinia and tslia 
were produced. It has been impossible thus 
far to have all the species authoritatively 
identified, that being done as fast as the devel- 
opment of the plants will permit. Therefore 
this list is subject to such changes as further 
study of the plants may cause. The syn- 
onymy of the group is based, for the North 
American species, on Coville’s treatmoit in 
" North American Flora," issued by the New 
York Botanical Garden, and for the species 
of the rest of the world on Janczewski’e "Hono- 
graphie des Grosseilliers, BUbea L." and sup- 
plements to that work 
Successful inoculations have been made 
upon the following species: Bibea alpeaire 
Deo., JZ. alpinum L., B, amerwanum ICill., 
S, aursvfli Pursh, B, bracieoaum Douglas, 
B. carrierei hybrid, R. cereum Douglas, B. 
coloradensa Ooville, B, crwntum Greene, 
culvarwaUii hybrid, B. curvaium Small, B, 
epnoahait L., B, diacantha Fallas, B, divari^ 
caium Douglas, B. erythrocarpum Goville & 
Leiberg, B, faaetctUatum Seib. & Zuoc., B, 
fotUenayenaa hybrid, B. futurum hybrid, £. 
girdldii Janczewski, B. glmduloaum Grauer, 
£. gluiinoaum Bentham, B, gordonianum hy* 
brid, JZ. heaparium MoOlatchie, JZ. htrZsUum 
ICichaux, iZ. holoaariceum hybrid, IZ. tnsbrians 
Lindley> B. inerme Rydberg, B. irriguwn 
Douglas, JZ. lacustra (Fersoon) Foir., B. Up- 
ianihum Gray, iZ. lohhii, Gray, B. manaUaii 
Pursh, JZ. tniaaourienaa Nuttall, JZ. monti- 
ganutn HcClatohie, JZ. nevadenae Kellogg, 
JZ. n^rum L., JZ. ntprum var. aeonUifolium, 
IZ. odoraiutn Wendl., JZ. oxyaeafUhoidea L., 
B. patmaum Wulf., B, radinatum L., JZ. 
roZundi/oIfum Uichauz, JZ. sanputneum Pursh, 
S. aaiosum Lindlgy, JZ. apecumm Pursh, JZ. 
aueeinalrum h^rid, B. iriaia Pallas, B, via- 
aoaiaaimum Pursh, JZ. vulgara Lam. 

Successful inoculations have been made on 


numerous unidentified Sibaa from all parti of 
the United States, including over one hundred 
eollectiona made by R. K Beattie in the 
Northwest and Pacific Coast States. Thus 
far no speoiea has proved to be entirely resist- 
ant to the mat. 

The writers acknowledge the aid of fhe fol- 
lowing in carrying on these experiments and 
thank them for so kindly furthering the work; 
Mr. R. E. Beattie, Dr. G. R. Lyman, The 
Arnold Arboretum, The Forest Service and 
The Office of Horticultural and Pomological 
Investigations, Bureau of Plant Industry, 
United States Department of Agriculture. 

Perlst Spauuung, 

G. Fuppo (Buvatt 
Omox or iNvxsriQAnoNS ur 
Fosbst Patholoot, 

BUUAU or PZiAOT INUUSTBT, 

Washington, D. 0. 


THE AMERICAN PHILOSOPHICAL 
SOCIETY. II 

Naming Amariean hybrid odka: Wiluam Tax- 
LXASB, BeJ)., LLJ)., professor of botany, Uni- 
versity of lUinoia, Urbana. 

Thirty-eight known or probable hybrids among 
the oaks of the United States have been brought 
together from various and much scattered publi- 
eations. No eases are believed to exist in whieh a 
species of the white oak group (Lanoohalanua) has 
Intereroesed with a species of the red oak group 
(Srythrobalanua), To the 38 accepted hybrids al- 
ready roeorded, two are added in this paper — 
X Qnareua paiadithwla (a eroM between Q. 
aUipaaiddlia and Q. velutina), and Q. Sehaattai (a 
cross between Q, bioolor and Q, maorocarpa). Of 
the 40 recognised hybrids, 15 have been given 
binomials by earlier writers: fhe remaining 86 are 
here named for the first time, in aeeordance with 
international rules of procedure. 

Tha wUd ralativea of our osZtiootsd plania and thair 
poaaihle utUiaaiion: W. T. Bwinolx, PhJ)., U, 8. 
Department of Agriculture. (Introduced hf 
Dr. William P. Wilson.) 

An annoiaUd tranalation of da SokmaimUa^a two 
papara on the ruata of North America: Joaaau 
C. AxTHua, professor emeritus of botany, Pur- 
due University, Lafayette, Indiana, and G. B. 
Bibbt. (Introduead by I* rofe»or John M. 
Ooulter.) 
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TIm aoft illiutiions botanist of the first half of 
the last eenturj to give attention to fungous 
plants was L. D. Ton SehwelnltB, of Balem, N. 0.^ 
and later of Bethlehem, Pa. He became a member 
of the American Philosophical Society just one 
hundred years ago, and some time later published 
in the Trofuactions of the society the earliest list 
of '^North Ameriean Fungi." This attempt at a 
comprehensive list for the whole country was not 
again made until the present time, but now the 
work is in progress, divided among a number of 
men. The rusts are being listed by Professor J. 
0. Arthur, I 1 L.D., of Purdue University, Lafayette, 
Ind. He now presents to the society an estimate of 
von Schweinits’s notable achievement with this 
group of fungous plants. Of the four thousand spe- 
cies of fungi on Schweiniti U list 135 were rusts, a 
class of parasitlo fungi of the greatest economic im- 
portance. All of Schweiniti ’s collection, now de- 
posited at the Philadelphia Academy of Sciences, 
has been critically examined and identified, and a 
record made of the present knowledge relating to 
each form. Dr. Arthur pays a high tribute to the 
remarkable showing made by Schweiniti, to his 
great accuracy and industry, and to the eminent 
services which be rendered to American botany. 

EcaHogy and phpsioloffif 0 / the red mangrove: H. 

H. Bowman, fellow in botany, University of 

Pennsylvania. (Introduced by l^fessor Harsh- 

berger.) 

The mangroves have been noted by the ancient 
Greeks in early classic literature. Nearchus, the 
admiral of Alexander the Great, mentioned them 
as being observed on Alexander’s expedition Into 
Asia. They were found by the Greeks growing 
along the shores of the Persian Gulf and the Bed 
Sea. Theophrastus, the pupil of Aristotle, wrote 
coneemlng them as well as Pliny, and many 
medieval and later travelers and explorers. An 
examination has been made of the microscopic 
structure of the various tissues of theee trees from 
material collected in the Gulf of Mexleo, along the 
lower Florida Keys. Partienlar attention has 
been paid to the preeence of intercellular stone 
cells and to the occurrence of tannin cells. The 
physiological rdations of transpiration and ab- 
sorption of these plants growing in sea water and 
all dilutions of it, as w^ as fresh water, hare been 
studied, and the law deduced that the rate of 
transpiration varies directly with the concentra- 
tion of the medium. Biochemically, It has been 
shown that there is a definite relation between the 
amounts of sugar and tannin in the hypoootyls at 
different stages of growth of the plants. lle<dog- 


ieal factors show their effect on vaiions tissues, 
particularly those of the leavee, 0 . g., the variation 
in leaf thieknese and structure in off-shore, In- 
shore, salt-water and fresh-water plants. Geolog- 
ically, the mangroves are of importance in build- 
ing up land and Increasing the area of dry land on 
islands and continents in the tropics. Under eco- 
nomic considerations It may be stated that the 
tannin contained in the tieeuei is used for tanning 
leather. The wood is the source of an exedlent 
charcoal, but chiefly the plants have been used In 
keeping up embankments along the seashores and 
in building dame and dykes. The distribution of 
these trees along the Florida peninsula and k^ is 
plotted in a series of mape. 

Reception from eight to eleven o’clock at the 
hall of the Historical Society of Penn^lvanla, 
when George Elloiy Hale, PbJ)., Bo.D,, LLJ>., 
F R.8 , director of the Solar Observatory of the 
Carnegie Institution of Washuigton, at Mt. Wilson, 
Calif., gave an illustrated lecture on * * The work of 
the Mt. Wilson Observatory.’’ 

APRIL 14 

William B. Scott, 6c.D , LL.D., Vice-president, in 
the ehair 

Biochemical etudiee of the pitcher liquid of Ne» 
penthee: Joseph 8. Hepburn, M.8., PhD. (In- 
troduced by Professor Harry F. Keller.) 

The National Beseareh Council and its opportuni^ 
ttce in the field of chemiMtry: Marbton T. 
Booert, Fh.B., LI 1 .D., professor of organic 
chemistry, Cblumbia University. 

The South American Indian in hU relation to geo- 
graphio environment : Wiluam Curtis Fababes, 
A.M., PhD., curator of Ameriean Section of 
Museum, University of Pennsylvania. (Intro- 
duced by Mr, Henry fl. Bryant.) 

Interrelations of the fossil fuels: J. J. Stevenson, 
Ph.D., LLuD., emeritus professor of geology, 
New York University. 

This paper deals with the Cretaceous coals, whieh 
are vastly more important In the United States 
than in all the rest of the world. After descrip- 
tion of stratigraphloal and ehonical eonditions ob- 
served in the typical areas, an effort Is made to 
present the characteristic features in such fishion 
that the relations to peat and the Tertiary eoals 
may be made clear. 

The distribution of land and water on ike earth: 
Haxet Fieldino Beh), Ph-D., professor of dy- 
namiw geology and geography, Johns Hopkins 
University- 
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UpWied and dimcted ai<^ Fiji (Uliutrftted) t 
WiiiLiAK Mouub DatiBi PhJ)., emeritoi pro- 
fessor of geologf, Harwd Unirenitj. 

In the Bouthenstam part of the Fiji group a 
number of atolls uplifted eeveral hundred feet 
above sea level, are now in various stages of dis- 
section. In no «aae do thej reveal a truneated 
voleanie platform ; hence they discredit those 
theories of atoU formation which explain atolls or 
upgrowths of moderate thiekness around the 
border of former voleanie islands that were re* 
dueed to submarine platforms by manual abrasion. 

The slides on the Panama Canal: Gxoaoa W 
OosTUALS, LL D,, Maj.-Oen. U. B. A., late chief 
engineer, Panama Canal. 

Applioatton of poiarieed light to eiiidp of ores and 
metois; FaKDcaiCK E. Whioht, PhJ>., of Geo- 
phynoal Laboratory of Carnegie Institution of 
Washington. 

In this paper the principles underlying the 
application of polarized light to the study of ores 
and metals ore outlined. The possibilities and 
also the limitations of the different methods, new 
or old, now available, are indicated and the adapta- 
tion of these methods to metallographic and min- 
eralographic work with the microscope is consid- 
ered briefly. 

Aairapotheria: Williak B. Scott, So.1)., LLJ)., 
professor of geology, Princeton University. 

Diahytna, a gigantie Focene Bird: Wiujah Dimta 
Matthew, A.M., Fh.D., curator of vertebrate 
paleontology, American Museum of Natural 
History, New York. (Introduced by Profeesor 
W. B. Scott) 

The skeleton of a gigantie extinct bird was 
found last suimner in the Bighorn basin of Wy- 
oming by an expedition from the American Mu- 
serum of Natural History. It is of Lower Eocene 
age, a eontemporaiy of the little four-toed horse 
whoee fossil remains are found in the same re- 
gion. The bird was about as large as the extinct 
moas of New Zealand, much bulkier than any liv- 
ing bird, although not so tall as an ostrich. It 
stood nearly seven feet high. The head was enor- 
mous, eighteen inches long with huge eompreesed 
beak like the extinct Phororha<^ of Patagonia, 
but unlike any living bird. The neck too was very 
massive and rather short, and it was qaite unable 
to fly, the wings about as large as In the eassowary. 
Although it resembled the modern ostrich group 
in some ways, it was not related to them and only 
remotely related to any other known birds, the 
nearest perhaps being the Beriema of South 


Am e ric a. A few fragmenta of tUs gigantie bird 
were found by the late Professor Oope over forty 
yean ago, and named Diairpma, but it lemalned 
praetiei^ unknown until the dlseoveiy of tlila 
nearly complete skeleton. A description of thU 
spedmen by W. D. Matthew and Walter Granger, 
with photographs and a reconstruction, is now in 
press for the BvUetin of the American Museum. 

ArrxawooN session 

William W, Keen, MD., LLJ>., President, in the 
ehalr 

Presentation of a portraiU of I, Minis Says, MJ>., 
dean of th^ Wistar AssooiaHon: Josxra G. 
RosxNOAaTKN, LL.1)., on behalf of the Wistar 
Association, on the Centennial Anniversary of 
its organiution and in the twenty-flrat year of 
Dr. Hays’s Secretaryship of the Society. 
Symposium on Aeronautics — 

Dynamical aspects : Abthub Goedon WxBsna, 
PIlD,, LL.D., member of Naval Advisory Board. 
Physical aspects: BBiaAniXB-GxNXEAL Gaoaox O. 
Squixr, PhJ)., chief of Signal Corps, U. B. Army. 
(Introduced by Dr. Keen.) 

Mechanical aspects: William Fbidkrioi: Buband, 
PhJD., chairman of National Advisory Com- 
mittee for Aeronautics. (Introduced by Dr. 
Walcott) 

Aerology in aid of aeronautics: W. R. Blau, 
PhJ)., assistant. United States Weather Bureau. 
Discussion — 

Maihcfnatical aspects: Edwin Buwxll Wilson, 
PhD., professor of mathematics, Massachusetts 
Institute of Technology. (Introduced by Dr. B. 
W, Brown.) 

Engineering aspects : Jibomb C. HnNSAKU, 
EugD., assistant naval eonstruetor, U. S. Navy. 
(Introduced by Dr. Bauer.) 

On Saturday evening the usoal banquet waa held 
at the Bellevue-Stratford, about sixty-flve mem- 
bers and guests being present 
The following toasts were responded to: 

^^The memory of Franklin,” by Fresldant 
Hibben, of Princeton. 

”Our sister societies,” by Wm. H. Welch, MD., 
of Johns Hopkins. 

”Our universities,” by Professor T. F. Crane, 
of ComeQ. 

”The American Phlloaophioal Society,” by Mr. 
John Cadwalader, of Philadelphia. 

Abthub W. Goodcfxbs 
Beerctmy 
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ORGANIZED KNOWLEDGE AND 
NATIONAL WELFARE^ 

The future of any nation is secure if it 
lives up to its possibilities. The nation 
which does this is bound to be a leader 
among nations and to command world-wide 
respect. Its national problems will be 
solved and solved intelligently and thor- 
oughly. The greatness of a man is in part 
bom in him and in part the product of his 
environment. According to eminent biolo^ 
gists, he is about two fifths bom and three 
fifths made. Similarly, a nation is great 
according to its resources and according to 
its development of these rmurces. And 
the development of those resources may be 
accomplished only through orgauized 
knowledge. 

I. The Function of Organized Knowl- 
edge — Consider for a moment two manu- 
facturing concerns on an equal footing as 
regards output, but of which one is con- 
tinually making progress through improve- 
ments in manufacturing processes, develop- 
ing new and valuable products and in- 
vestigating the fundamental principles 
underlying all these processes. This firm 
will in time outstrip the other in every 
way; the balance, in fact, is a very delicate 
one, since the results are cumulative. In 
quite a similar manner, that nation will 
advance to leadership in which the increase 
in organized knowledge and the application 
of that knowledge are greatest. For this 
reason, interest m research should be as 
wide as the nation and should cover the 

1 Abstract of an address given AprU 0, 1917, to 
the Aamiated Engineering Societies of Woreester. 
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whole gamut of problenu from adminiatra- 
tion to agriculture, from medicine to manu- 
facture. For It ia only through the solu- 
tion of individual problems tiiat general 
principles can be arrived at and the sum 
total of useful organized knowledge in- 
creased. 

It is essential that the wide field to be 
covered 'be kept in mind, extending over 
not only physics, chemistry, engineering 
and all their branches, but all the biological 
and mental sciences as well. In the last 
analysis an increase in knowledge in the 
field of the btological sciences means more 
and better food, improved racial stock and 
improved public health as well as increased 
material welfare in all having to do with 
plants and animals. Increased knowledge 
of the fundamental principles of the mental 
sciences means increased efficiency in ad- 
ministration, legislation, education, opera- 
tion and research. I do not mean mere 
book learning in psychology, but such a 
command of the fundamental principles as 
will assist in the solution of all practical 
pioblema Increased knowledge of cAem- 
istry means increased ability to utilize raw 
materials and an improvement in general 
health and living conditions. One may 
almost say that the generalized problem of 
chemistry is to convert the leas expensive 
raw materials such as cellulose, petroleum, 
glucose, various minerals and oils, starch, 
nitrogen of the air and the like into food, 
clothing, tools ior our use and means for 
national defense. An application of the 
fundamental principles of physics in the 
way of various engineering problems leads 
to a fuller utilization of resources, new 
products useful to man, makes inventions 
possible and effective and adds to the gen- 
eral increase in operating efficiency in 
every way. 

The utilisation of organised knowledge 
in national welfare comes about both 


throng^ knowledge itself and the inoentivs' 
to apply that knowledge. Both ability and 
incentive are eseential to utilization. So 
far as knowledge went, we might have 
made dyes and optical glass many yean 
ago in this country, but since they could be 
bought so cheaply there was no incentive 
to develop the manufacture of such articles. 
These are cases of ability without incentive. 
On the other hand, there has long been an 
incentive for the fixation of nitrogen and 
for various mechanical devices, but these 
have not been forthcoming for lack of suffi- 
cient knowledge. 

The incentive to do our best, to live up 
to our possibilities as a nation or as indi- 
viduals may be classed as either psychic or 
commercial. In the last analysis, the tend- 
ency towards doing our best is hardly more 
than a rudimentary instinct The com- 
mercial incentive is a matter of either 
supplying our direct needs or supplying 
some one else's needs for a consideration. 
The psychic incentives to put forth our best 
efforts may 'be classed under the heads of 
emulation, contact, contract and struggle 
for existence. A great many students 
enter research because their favorite pro- 
fessors have made reputations in research 
or because their friends and colleagues are 
doing such work. Incentive by contact 
covers the psychology of getting started at 
the line of work you wish to become inter- 
ested in. It is well known that the work 
itself produces a reaction on one’s mind 
which makes it much easier to continue the 
work. Exactly, this form of stimulus is 
experienced in writing a scientific paper, 
for example. Incentive 'by contract to put 
forth our best efforts comes from putting 
ourselves under obIigati<m to produce cer- 
tain results. The substance of this lecture 
has been in my mind for many years, but 
it would never have been prepaid but for 
my having undertaken to talk <m this sub- 
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jeot. This is a tTpical example of polar- 
iiation by oontraot Finally, the incentire 
of stem necesaily or what we consider 
necessity is perhaps the most powerful of 
all in both research and application. All 
who have families to support and needs to 
be supplied know full well the stimulus 
which comes from them. 

In general, in normal times it is perhaps 
no exaggeration to say that neither the 
average individual nor the average nation 
approaches within fifty per cent, of its 
possibilities. Nothing short of a war 
threatening the national existence can 
shake a nation out of its lethargy. Simi- 
larly, the average individual can not be in- 
duced to put forth his best efforts without 
the strongest of incentives. It is unfortu- 
nate that this is the case. However, with 
sufficient attention given to the problem 
by trained experts in mental science, it is 
quite poesible that at some future date as 
high as sixty or eighty per cent, of the 
posBibilitea may be realized without any ap- 
peal to arms for the nation or any unusual 
incentive for the individual. 

II. The Increate of Organized Knowl- 
edge , — The research by which organized 
knowledge is increased will doubtless 
always be carried on chiefly by three dis- 
tinct types of research organizations; re- 
search by the government in national 
laboratories, research by the universities 
in connection with the work of instruction 
and research by industrial laboratories in 
connection with the interests of manu- 
facturing concerns. Aside from these 
three main classes of laboratories there will 
always be large, privately endowed re- 
search organizations, dealing with neglected 
fields of remote commercial interest, private 
industrial laboratories supported by con- 
sulting fees and cooperative testing laborap 
tories also self sustaining. 

National, industrial and university re- 


seareh foUow three essentially different 
lines. There is considerable overlap in 
field, it is true, but each is centered on a 
different kind of research. The proper 
function of national research is the sifln- 
tion of such problems as concern the na- 
tion as a whole, affect the general interests 
of all dassee of individuals; it is the cus- 
todian of standards, it develops methods of 
precise measurements and investigation, 
it IS trouble engineer for the solution of 
very difficult problems or the problems of 
producing unite so small as not to be able 
to have their own research laboratories. 
It is the proper guardian of the public 
health. It solves problems connected with 
contagious and vocational diseases. It 
develops methods of making good roads, 
increasing tile fertility of the soil and 
stocking waters with fish. National re- 
search is of all grades from that dealing 
with fundamental principles up to that re- 
lating merely to lessening the costs of pro- 
duction. 

Umversity research must always, in the 
very nature of things, be concerned chiefly 
with the advancement of the various sci- 
ences as such, and with the development of 
the fundamental principles of each science. 
The best university instruction is along 
these lines and investigators and students 
in close touch with them will naturally 
have most new ideas in close connection 
with fundamental principles. University 
research is necessarily one of small jobs and 
the best minds and is without very much 
continuity. The advanced student is in- 
terested in a research just long enough to 
make it acceptable as a doctor’s thesis. The 
instructor is too burdened with teaching to 
give more than a margin of time to re- 
search. But a very small part of the uni- 
versity research is extended year after year 
covering a wide field. This is quite as it 
should be, the university looking after those 
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fields of research of little oommerdal value, 
on the one hand, and not directly affecting 
the interests of the nation as a whole, on 
the other, but of fundamental and far 
reaching importance to all. 

Induairial research takes the middle 
ground and has already become a distinct 
profession. It is in close touch with prac- 
tical commercial application, on the one 
hand, and with fundamental principles, on 
the other. Its proper field is anything be- 
tween elimination of works troubles and 
the investigation of fundamental principles. 
The staff of the ideal industrial research 
laboratory is composed of experts of wide 
experience who can serve the manufactur- 
ing departments in a consulting capacity 
without sacrifice of time. We may perhaps 
best summarize the preceding statmnents by 
describing the ideal research man and the 
ideal research laboratory. 

Some writers have spoken of the investi- 
gator as a rare individual to be sifted out 
from educational institutions with great 
care for a particular line of work. My per- 
sonal opinion is that a large percentage of 
the men students are fitted for research 
work if properly started along the right 
line. The investigator should have a mind 
at once fertile and well trained. Hu mind 
should be teeming with new ideas, but he 
should possess unerring judgment to reject 
those which are not logical or promising. 
We are often asked what sort of prepara- 
tion in physics would be best for men in- 
tending to take up research as a life work. 
It has even been proposed to give courses 
in “applied physics” for the benefit of 
those intending to take up industrial re- 
search. Our invariaible reply is that the 
best preparation for a research man is a 
thorough grounding in the fundamental 
principles of his science : physics, chemistry 
or whatever it may be. If he has this thor- 
ough knowledge of fundamental principles 
it is Mfe to say that in any properly organ- 


ised reseandi laboratory with the proper 
leadership and companions, such a student 
will have many times as many useful ideas 
as he can himself possibly follow up with 
research. Hardly any one who has win- 
pleted advanced work in a science can read, 
say an abstract journal, without thinking 
of many problems which he would like to 
investigate. Fertility of^ittind is not ao 
much an inborn quality of the mind itself 
as of the training and association which 
that mind has had. 

The ideal industrial research organiza- 
tion may perhaps be outlined with a knowl- 
edge of its development during the last fif- 
teen years. I shall give, frankly, my per- 
sonal views in the matter, based on an inti- 
mate knowledge of four universities, three 
professional research laboratories and a 
visiting acquaintance, so to speak, with 
quite a number of others. The ideal in- 
dustrial laboratory, in my mind, consists 
of two quite distinct divisions: one taking 
the brunt of works troubles and testing or 
making analyses of the material used. The 
other wing is complementary to this and 
deals with the larger fundamental problems 
encountered, problems requiring skilled 
specialists and considerable time for their 
solution. The alternative organization with 
a single research laboratory covering both 
works troubles and fundamental problems 
is not so successful. The plan in this case 
is to have considerable research in progress 
of very little interest to the company, but 
engaging a staff much larger than required 
to take care of ordinary works troubles. In 
this case, when works troubles are many 
and insistent, as they are wont to be at 
times, the staff engaged upon fundamental 
research forma a reserve to be called out 
occasionally to deal with works troubles. 
The disadvantages of this are that the fun- 
damental work is subject to more or less 
frequent interruption and can not be so effi- 
ciently carried on. On the other hand, 
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when the research is in two quite distinct 
divisions, fundamental work is not subject 
to interruption by works troubles. 

Industrial research is preeminently 
fitted to be carried on by team work. This ■ 
we have developed to a high degree in Pitts- 
burgh and consider very much more effi- 
cient than the alternative cell system where 
each leading man has a room or suite of 
rooms to himself and keeps his work to him- 
self. In the ideal organization, two or 
three men work together on the same large 
problem or group of problems, the aim be- 
ing to have a good theoretical man and a 
good experimentalist working together as 
much as possible or even a physicist and 
chemist in some cases. The characteristic 
of the team work plan, however, is the con- 
ference system. The five or six men most 
interested in each line of research meet for 
an hour each week to discuss the problem in 
its various aspects, to plan new work and 
to consider various interpretations and 
applications of the results obtained. The 
ideal conference is not less than four and 
not more than eight men and includes an 
efficient stenographer. To one experienced 
in such team work, the results of getting 
together are surprising. A good suggestion 
is no sooner made than capped by a better 
and the saving in time and effort is almost 
incalculable. 

The conference system also aids in put- 
ting useful results before the other wing of 
the research division and before the patent 
department. At each of our conferences 
are representatives of the other wing of 
the research division, charged with taking 
up any results immediately applicable, and 
a member of the legal department who 
takes care of any ideas worth patenting. 
This plan of conferences relieves the scien- 
tific men from responsibility for calling the 
attention of the works or of the patent de- 
partment to useful patentable results. 

Ek) far as national welfare is concerned, 


in order to increase our stock of organized 
knowledge, we need more teaching by pro- 
fessors and instructors in closer touch with 
industrial problems. So far as developing 
research men goes, the ideal instructor is 
probably an ex-professional researeh man 
and, in many cases, one who has made a 
reputation or a fortune by his work along 
industrial lines. Another need is, of 
course, more research laboratories all along 
the line. The increase would naturally be 
among industrial organizations and the ex- 
pense borne largely by manufacturing con- 
cerns, since it is they who reap the chief 
direct financial benefit. 

Another great need is cooperation among 
the various branches of research: univer- 
sity, national and industrial. There should 
be a free interchange of men between such 
laboratories, and each should be thor- 
oughly familiar with the needs and prob- 
lems of the other. One great benefit from 
this war, if it lasts sufficiently long, will be 
to force cooperation between different 
branches of research. 

111. The Appheation of Organized 
Knowledge . — The present national ensia 
brings home to us the crying needs of the 
nation m availing itself of the knowledge 
and ability at its command. Fifty thou- 
sand specialists in applying scientific 
knowledge to practical problems as well as 
scores of research laboratories have offered 
their services to the nation. But problems 
requiring investigation are slow in being 
developed. Once they are formulated and 
given to the engineers of the country, few 
will remain unsolved very long. 

It is for the engineer to apply the results 
of research to practical problems and to 
carry practical problems demanding gen- 
eral research back to the research Isbora- 
toriea To the engineer, every special prob- 
lem requires a special application of funda- 
mental principles. Is it too much to hope 
that the day is rapidly approaching when 
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all great problemi, particularly thoee of 
our national and state govemmentSy will 
be automatically placed in the hands of 
trained specialists f Not self-seeking poli- 
ticians, nor yet men with mere theories, but 
engineers with a real command of funda- 
mental principles, men with an unbroken 
record of big achievements and no failures, 
men ever ready to stake their all on their 
ability to handle problems in their spe- 
cialty. 

Professor Joseph Le Conte, in an ad- 
dress years ago, remarked that each of the 
great professions first attained high stand- 
ing when it was taught as such in universi- 
ties. When so taught, the professional 
men turned out are no longer quacks, but 
each has a real command of the funda- 
mental principles m his chosen field of 
action. The basic relation is that any pro- 
fession has standing in so far as its funda- 
mental principles have been developed and 
applied. To retain standing, a profession 
must be continually increasing its stock of 
knowledge of fundamental principles 
through research. The engineer of stand- 
ing in his profession must not be content 
with a mere working knowledge of rules of 
thumb, but must have a real command of 
basic principles in his chosen field and in 
related fields. The illuminating engineer, 
for example, should know not only lighting, 
but should possess a working knowledge of 
the laws of vision and of geometrical and 
physical optics. So the great physician or 
construction engineer has a command of 
his own field and an intimate acquaintance 
with related fields. 

So also with research as a profession, the 
leaders have not only a taste for research 
and logical minds to clearly analyze and 
attack problems with thorough scientific 
knowledge, but have a knowledge of the 
principles of research ; getting the most out 
of their own minds, avoiding side issues, 


cooperating with their coUeageus and pat- 
ting their most valuable results in perma- 
nent, readily available form. Research is 
one of the youngest of the professions and 
one with a promising future, but let no 
one enter it without thorough knowledge 
or a full understanding of its aims end 
methods. With suffloient attention given 
to research and to its application, this na- 
tion with its great national resources 
should at once attain and retain a perma- 
nent lead among the nations of the earth, 

P. G. NurmNo 


THE PROOF OF MICROBIAL AGENCY 

IN THE CHEMICAL TRANSFORMA- 
TIONS OF SOIL 

Evzry now and then in the development of 
a science it is well to stop and consider how 
many of the current statements are based on 
established fact and how many have arisen from 
assumptions repeated so often that they have 
come to be generally believed. Certain com- 
mon statements in regard to the bacteriology 
of soil may well bear such scrutiny. Has it, 
for instance, been definitely proved that any 
particular micToorganisms cause any of the 
well-known biological activities in soilt This 
question is quite pertinent at present because 
of statements frequently found in the liter- 
ature that certain bacteria or groups of bac- 
teria are responsible for certain dhemioal 
transformations in soil, although complete 
proof of the causal relation has never bten 
obtained. 

The cause of these loose statements is easy 
to understand when it is considered that it is 
practically impossible to obtain direct evi- 
dence as to what actually goes on within the 
soil. Laboratory experiments show what the 
microorganisms do under laboratory condi- 
tions, bnt not what they do in the soiL Eren 
though the activity of an organism be tested 
in soil itself, its true activity in the field may 
still remain unknown, because such laboratory 
testa have to be carried out in pure culture, 
and pure oultuiea do not occur in the field. 
The activities of bacteria in soil are assooi- 
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ative actions; and an organixm capable of vig* 
OTOUS actiyity in pure oultore may be almost 
inaotive in the presence of its natural riyals. 
Laboratoiy teats, therefore, give but indirect 
evidenoe at their best Indirect evidence has 
its value; but it is futile to draw conclusions 
from it unless results obtained by one method 
are oondrmed by those obtained in some other 
way. 

Similar difficulties in regard to pathogenic 
bacteria caused the literature of the early nine- 
teenth century to abound in misstatements as 
to the relation of certain bacteria to certain 
diseases. Gradually, however, it came to be 
rocognized that neither the constant presence 
of a given microorganism in a certain disease, 
nor its ability to produce a similar disease in 
lower animals proves it to be the causal agent 
of a human disease. These ideas were put in 
concise form by Koch when he restated and 
otnphasiEcd the requirements originally sug- 
gested by llenle as nocossary stops in proving 
a given organism to be the cause of a given 
diseaso. Theso postulates, as stated by Kooh, 
aro as follows: (1) The organism must be 
shown to be present in abimdanoo in the tis- 
sues, blood, or discharges of animals suffering 
from the diseaso; (2) it must be isolated and 
studied in puro culture; (3) it must be shown 
capable of producing tho same disoase in 
healthy animals; (4) it must subsequently be 
found again in abundance in tho experimont- 
ally inoculated animals. 

Boally the case of bacterial activities in 
soil is analogous. The constant presence of 
a certain organism in manured soil, for in- 
stance, does not prove that it decomposes the 
manure any more than the constant presence 
of an organism in a given disease proves its 
causal relation. Neither does the fact that 
an organism ammonifies laboratory media prove 
that it ammonifies organic matter in soil, any 
more than the fact that an organism produces 
a certain disease in a lower animal proves that 
it produces a similar disease in man. Al- 
though this fact may be recognised in a gen- 
eral way by soil bacteriologists, a little 
thought will show that no rules as strict os 
Koch’s postulates have ever been followed in 


establishing the agency of bacteria in any soil 
activity — with the exception of the bacteria of 
legume nodules. Even in regard to the nitri- 
fiers — certain as we may be of their agency in 
converting ammonium salts into nitrates — ^we 
do not have the oomplote proof. This thought 
is somewhat disconcerting and shows the need 
of drawing up strict rules to apply to the 
activities of soil microorganisms. Koch’s pos- 
tulates can not be applied directly to soil 
microorganisms, because the latter operate 
under quite different conditions from patho- 
genic bacteria; but it is possible to modify 
his rules to fit soil conditions. 

The first postulate is that the organism must 
be shown to be present in abundance in an- 
imals suffering from the disease in question. 
It is equally necessary to show that an organ- 
ism IB prosent in abundance in soil in which a 
certain biological activity is going on — in 
fact that it is more abundant in such soil 
than in similar soil in which tho activity is 
not taking place — ^before asserting that the or- 
ganism in question is tho causal agent. It is 
also necessary to show that the organism is 
present in such soil in active form. This 
18 necessary because at least three groups of 
soil microorganisms have inactive as well as 
active forms: namely, protozoa, molds and 
spore-bearing bacteria. If the organism in 
question belongs to one of theso three groups, 
the more demonstration of its presence is not 
enough, but it must be shown to be prosent in 
active form. In other words, Koch’s first pos- 
tulate must be expanded as follows when ap- 
plied to soil conditions : The organism in ques- 
tion must be showu to be present in active 
form when the chemical transformation under 
investigation is taking place ; and must also be 
shown to be present in larger nambers in such 
soil than in similar soil in which the chemical 
change is not taking placo. These two steps 
have seldom been carried out in investigating 
the cause of any biological activity in soil, 
but they are nevertheless as important os 
Koch’s first xMMtulate in regard to xiathogenio 
bacteria. They ere perhaps a little more 
stringent than the first postulate of Koch’s; 
but special stringency is necessary hore in view 
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of the difficulty in applying Kooih’s last two 
postulates to soil oonditioni. 

The second postulate of Koch’s is that the 
organism be isolated and cultivated in pure 
culture. This can be applied widiout modi- 
fication to soil conditions, and indeed is gen- 
erally carried out by soil investigators. 

The third postulate is that the organism be 
shown capable of producing the same disease 
in healthy animals. The corresponding re- 
quirement in regard to soil bacteria is ex- 
tremely difilcult to meet. It is possible to in- 
oculate the organism in question into sterile 
soil and study its activity under such condi- 
tions — a test which is quite commonly made. 
Such a test^ however, does not furnish con- 
clusive proof. Sterilised soil is always differ- 
ent from natural soil; but worse still, activi- 
ties in pure culture may be very different 
from activities in mixed culture. To obtain 
complete proof, the organism in question 
should be inoculated mto unsterilised soil, and 
then if the activity under investigation occurs 
the organism should be shown to be present 
in large numbers. Such a procedure, how- 
ever, is generally impossible, because of the 
difficulty of getting an organism to grow vig- 
orously in soil already stocked with a bacter- 
ial flora of its own; and the interpretation of 
resulta is difficult, because — in distinct con- 
trast to the speciflo agency of microorganisms 
in disease — ^the same chemical transformation 
in eoO may be caused by distinctly different 
organisms. For this reason the beat that can 
ordinarily be done is to inoculate the organ- 
ism in question into sterilised soil To do so 
famishee better proof than to inoculate it 
into any laboratory medium, but the unsatis- 
factory nature of the test must be fully recog- 
nised. Perhaps it is not overstating the case 
to say that much of the past confusion in re- 
gard to the activities of soil bacteria has 
arisen from the fact that they have been 
’studied in pure culture while pure cultures 
never occur naturally in soiL The inocula- 
tion of sterilised soil is ordinarily the only 
practical course, however, and has its value 
as a means of confirming the tests carried 
out In connection with the requirements al- 
ready mentioned. 


Koch’s last postulate is that the oorganiim 
be found in the tiasuei, blood or discharges 
of the experimentally inoculated animals. 
The corresponding requirement in regard to 
soil activities is superfluous, provided sterile 
soil is used for inoculation and contamination 
is iirevented during the experiment If un- 
sterilised soil is used, the presence of the or- 
ganism in question should be demonstrated; 
but the impractibility of using unsterilised 
soil makes this last requirement of little value 
as applied to soil conditions. 

Summing up, it may be said that to show 
conclusively the agency of any microorganism 
in any chemical transformation occurring in 
soil, the following steps ore necessary: (1) The 
organism must be shown to be present in ac- 
tive form when the chemical transformation 
under investigation is taking place; (2) it 
must be shown to occur in larger numbers 
under such conditions than in the same soil 
in which the chemical change is not occur- 
ring; (3) it must bo isolated from the soil 
and studied in pure culture; (4) the same 
chemical change must be produced by the or- 
ganism in experimentally inoculated soil, 
making the test, if possible, in unsterilized 
soil The fourth reqiurement, however, can 
ordinarily be carried out only by inoculating 
sterilized soil, a procedure which docs not 
give rigid proof, but which is fairly conclusive 
if carried out in connection with the othw 
three requirements. 

Sometimes these facts can be brought out 
wholly by cultural methods, such as used in 
tibe past. It must be remembered, however, 
that cultural methods, at their beet, are open 
to serious error, as organisms that are nat- 
urally inactive may become active under cul- 
tural conditions, while under similar condi- 
tions naturally active organisms may lose their 
activity. This fact will make it necessary to 
check np cultural methods with methods of 
other sorts. Possibly the use of the micro- 
scope^ will help solve some of the problems, 

i See Conn, H. J., 1017, '^Tbe Direet Mlcroeeopie 
Examination of Baeterla In Soil.” (Paper pre- 
sented at New Haven meeting of the Society of 
American Bacteriologists.) Abetraet In ** Ab- 
stracts of Baet," Yol. 1, p, 40. 
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or perhftpi methods of an entirely new sort 
will be needeiL At all events, more attention 
must be given to the steps involved in proving 
the oansal rdation of definite mioroorganisms 
to definite biological activities in the soil in 
order to avoid making loose statements in re- 
gard to the functions of these organisms, such 
as have often been made in the past. 

H. JOBL OoNN 

K. T. AcBionnTtmaL Expsaufavr Statiok, 
GuravA, N. Y., 

July 26, 1917 


THE FIRST PUEBLO RUIN IN COLO- 
RADO MENTIONED IN SPANISH 
DOCUMENTS 

Thxrx is in the Oongreesional Library, 
among the documents collected by Peter Force, 
a manuscript diary of early exploration in 
New Mexico, Colorado, and Utah, dated 1770, 
written by two Catholic priests, Father Sil- 
vester Velez Escalante and Father Francisco 
Atauacio Dominguez. This diary is valuable 
to students of archeology, as it contains the 
first reference to a prehistoric ruin in the con- 
fines of the present state of Colorado, although 
the mention is too brief for positive identifi- 
cation of the ruin.* While the context indi- 
cates its approximate site, there are at this 
place at least two large ruins, either of which 
might be that r^ierred to. I have no doubt 
which one of these two ruins was indicated 
by these early explorers, but my interest 
in this ruin is both archeological and histor- 
ical. Our knowledge of the structure of these 
mins is at the present day almost as imperfect 
as it was a century and a half ago. 

The route followed by the writers of the 
diary was possibly an Indian pathway, and is 
now called the old Spanish Trail. After enter- 
ing Colorado it ran from near the present 
site of Mancos to the Dolores. On the four- 

1 Published by permission of the Secretary of 
the Smithsonian Institution. 

>Diario y Dereotero de las nenvas deseubrl- 
mientos de tierras a los r'boe K.N.OE.OE. del 
Nuevo Mexico por los R.B.P.PJ^. Silvester Voles 
Esealanta, Fr. Franeiieo Atsnado Domlngues, 
1776. {Vide Ben. Ex. Doe. 38d Gongrem, No. 78, 
pt 8, pp. 119-187.) 


teenth day from Santa Fe, we find the follow- 
ing entry : ** En la vanda austral del Vio [Rio] 
sobre un alto, huvo antiquom (te) nna Pobla- 
oion pequefla, de la misma forma q* las de loa 
Indios el Nuevo Mexico, Begun manifieran las 
Ruinas q* do invento registramos.” 

By tracing the trip day by day, up to that 
time, it appears that the ruin referred to by 
these early fathers was situated somewhere 
near the bend of the Dolores River, or not far 
from the present town of Dolores, Colorado. 
The above quotation indicates that the ruin 
was a small settlement, and situated on a hill, 
on the south side of the river or trail, but it 
did not difior greatly from Ihe ruined settle- 
ments of the Indians of New Mexico with 
which the writers were familiar, and had 
already described. 

A century later, 1876, we find a published 
reference to a ruin near the bend of the Do- 
lores, which suggests the above mentioned 
An exploring expedition of the engineer de- 
partment of the United States Army from 
Santa FA New Mexico, to the junction of the 
Grand and Qrocn Rivers of the Great Colo- 
rado of the west, under command of Capt. 
J. M. Macomb, U. S. A., in 1869, followed the 
old Spanish Trail. Professor J. S. Newberry, 
of the expedition, in a geological report de- 
scribed a ruin not many miles from the bend 
of the Dolores : “ Surouaro is the name of a 
ruined town which must have contained a pop- 
ulation of several thousands [ric]. The same 
is said to be of Indian (Utah) origin, and to 
signify desolation, and certainly no better 
could havo been selectod. . . . The houses are, 
many of them, large, and all built of stone, 
hammer-drossed on the exposed faces. Frag- 
ments of pottery aro exceedingly common, 
though, bko the buildings, showing great age. 
The remains of roetates (com mills) are 
abundant about the ruins. The ruins of sev- 
eral large reservoirs” built of masonry may he 
seen at Surouaro, and there are traces of 
acequias which led to them through which 
water was brought perhaps from a great 
distance." 

• Probably Uvaa, but Impossibls to identify with- 
out exeavattoDS. J. W. F. 
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On Boraral maps, aa that aooompanying a 
report of another eurrej aoroes the continent, 
by William J. Palmer, pobliahed in 1867 and 
1868, sites of ruina are indicated in south- 
weetem Colorado. Printed references to 8u- 
rouaro are made by Jackson, Holmes, Prudden, 
and o^er writers, but aside from the statement 
of the last mentioned, that it is a cluster of 
mounds indicating pueblos of the unit type, 
we know little regarding their sise and archi- 
tectural peculiarities. The arrangemoit of 
mounds in a cluster, like many others in the 
cedar clearings, suggests the Mummy Lake 
group on the Mesa Verde, and it la probable 
that each member of the group if excavated 
will be found to resemble Far View House. 

My attention was called to a min near Do- 
lores by Mr. R. W. Williamson, of that city, 
and not being able to visit the site I urged 
him and others to collect more details, from 
which my belief was confinned that the ruin 
mentioned by the Spanish fathers is the same 
aa Newberry^s Surouaro. 

As one fruit of my inquiries for corrobo- 
ratory evidences bearing on the identification 
of the oldest mentioned ruin, I obtained unex- 
pected information from Mr, J, W. Emerson, 
a ranger on the Montezuma Forest Reserve, 
who is well acquainted with the region near 
Dolores. In a letter received a short time ago 
from Mr. Gordon Parker, supervisor of the re- 
serve, who has always shown great interest in 
my work at the Mesa Verde, there was en- 
closed a copy of a report made by Mr. Emerson 
to the Forest Servioe, on a remarkable ruin 
near Dolores which, although not corroborat- 
ing the above identification, greatly intensified 
the desire of several years to visit the area in 
which lies the supposed first ruin in Oolorado 
mentioned in writings by white men. Mr. 
Emerson’s report is accompanied by a rude 
ground plan, indicating a ruin as unusual in 
iorm aa the mysterious Sun Temple of the 
Mesa Verde Park, which it somewhat re- 
sembles. 

It does not answer the description of Surou- 
aro by Newberry, and its exceptional character 
would not have impressed the Spanish father^ 
if they noticed it at all. In fact, judging from 


the ground plan” furnished by Mr. Emer- 
son, its form is remarkable even in a region 
where many difierent forms exist. 

I will not occupy the reader’s time with the 
details of the building revealed in this report, 
as they would be more appropriate in a formal 
article and can be greatly augmented by ex- 
cavations, but will point out that its form is 
roughly semicircular, the plan lowing con- 
centric walls bounding rooms separated by 
partitions, the outer straight wall on the 
south side being like the south wall of Sun 
Temple. The building measures 100 by 80 
feet, exhibiting masonry character! stio of the 
purest pueblo type. A complete excavation 
promises to reveal data on the connection be- 
tween the prehistoric towers of the southwest, 
circular ruins, and the problematical Sun 
Temple. 

It is evident that the southwestern corner of 
Colorado, from which locality not a single 
ruin had been recorded a century and a half 
ago, contains some of the largest, best con- 
structed, and most mystenous pu^lo ruins 
and clifi dwellings in the United States, and 
offers unusual data bearing on the history of 
aboriginal American culture. 

J. Walter Fxwxes 

Bhexau or Aicxrioan Ktunoloot, 

Bicithbokiak iNSTirnnoN 


SCIENTIFIC EVENTS 

PRODUCTION OP NITRATES BY THE 
QOVERNIIENT 

Announcement is made by the War Depart^ 
moot of its preparations for the production of 
nitrates in accordance with a report filed by the 
Nitrate Supply Committee. Tliis report is 
given in part below. It is further stated that 
for the present the location of the proposed ni- 
trate plant is withheld, but information oon- 
eeming its location will be given as soon os a 
definite decision is reached. The work of sup- 
plying the machinery and materials needed 
for the plant has begun. 

The Nitrate Supply Committee, appointed 
by the Seoretary of War, was under authority 
of a provision in the national defense act for 
an investigation to determine the best* 
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dwapest and xnost available means for the pro- 
duction of nitrates and other products for 
munitions of war and useful in the manufac- 
ture of fertilisers and other products.” 

The general xecommendations and report of 
the Nitrate Supply Oommittee are aunounoed 
as follows: 

After a deliberate and careful consideration 
of all the matter and information at the dis- 
posal of the committee^ it submits the follow- 
ing as its action: 

1. The committee, appreciating the offer of 
the General Chemical Company, recommends 
that the government enter into negotiations 
to acquire the nghta to use the synthetic am- 
monia process of that company. 

2. That contingent upon satisfactory ar- 
rangements with the General Chemical Com- 
pany, out of the $20,000,000 nitrate supply ap- 
propriation such sum as may be needed, now 
estimated at $8,000,000, be placed at the dis- 
posal of the War Department to be used in 
building a synthetic ammonia plant, employ- 
ing the said process of the General Chemical 
Company, and of a capacity of 00,000 pounds 
of ammonia per twenty-four-hour day, said 
plant to be located in a region where land, 
water, coal and sulphuric acid are cheaply 
available^ where good transportation facilities 
oust, and where the proposed new powder plant 
of the government can be properly located. In 
the opinion of this committee all of these con- 
ditions just enumerated are best fulfilled by a 
location in southwest Virginia or contiguous 
region. 

8. That out of the $20,000,000 nitrate sup- 
ply appropriation an amount now estimated at 
$600,000, or as much as may be needed, be 
placed at the disposal of the War Department 
to be used in building a plant for the oxidation 
of ammonia to nitric acid and the concentra- 
tion of nitric acid, of a capacity equivalent to 
24,000 pounds of 100 per cent, nitric acid in a 
twenty-four-hour day, said plant to be located 
in the neighborhood of the aforesaid synthetic 
ammonia plant and the proposed new powder 
plant of the government 

4u That the War Department proceed at the 
earliest practioal date with the oonstruotion of 


the oxidation plant and contingent upon a sat- 
isfactory arrangement with the General Chem- 
ical Company, also with the synthetio am- 
monia plant, and that the government give 
such priority orders as will secure from con- 
tractors prompt delivery of the materials and 
rapid construction of the structure and ma- 
chinery needed for those plants. 

5. The committee, appreciating the offer of 
the Nitrogen Products Company granting, in 
this country, to the government, under certain 
conditions, the right to use the so-called 
Bucher process for the production of sodium 
cyanide and ammonia, recommends that a 
form of contract, drawn with the advice of 
the legal authorities of the government, such 
as to give that company no guaranty or ex- 
clusive rights in the process, or in its future 
development, beyond those which the com- 
pany’s own patents give to it, be entered into 
with the Nitrogen Products Company, and 
that experimentation looking toward the in- 
dustrial development of the Bucher process for 
the production of ammonia be at once pro- 
ceeded with. And, further, that contingent 
upon a satisfactory arrangement with the 
Nitrogen Products Company, a sum not to 
exceed $200,000 be allotted for tills purpose 
out of the $20,000,000 nitrate supply appro- 
priation. 

0. That out of the $20,000,000 nitrate 
supply appropriation $100,000 be made avail- 
able for the active prosecution of investiga- 
tions of processes for the industrial produc- 
tion of nitrogen compounds useful in the 
manufacture of explosives or of fertilizers, and 
that these investigations be planned and super- 
vised by the War Department 

7. That in order to increase the production 
of ammonia and toluol the government pro- 
mote the installation of by-product coke ovens 
by directing that priority be given in the pro- 
duction, delivery, and transportation of the 
materials and parts needed in their construo- 
tion. 

8. That the decision as to more extensive 
installation of nitrogen fixation processes and 
water power development in connection with 
them be postponed until the plants above reo- 
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onunemded are in operation or until further 
need arisea. 

9. While the preoediog reoozmnendationa in- 
clude all the meaauree that can now judicionaly 
be taken for the fixation of nitrogen and the 
oxidation of ammonia, it ia the opinion of 
the oommittee that the immediate accumula- 
tion and the permanent maintenance of an 
ample resorye, not lees than 500,000 tone of 
Chile ealtpeter, ie the moaeuie most urgently 
neceeaary. 

The Nitrate Supply Oommittee comprised 
the following Army and Navy officers, scien- 
tific men and engineers: 

Brig. Qen. William Crozier, Chief of 
Ordnance, War Department; Bear Admiral 
Balph Earle, Chief of tho Bureau of Ord- 
nance, Navy Department; Brig. Qcn. William 
H. Black, Chief of Engineers U. S A. ; F. W. 
Brown, Bureau of Soils, Department of Agri- 
culture; Leo H. Baekeland, Yonkers, N. T.; 
Oano Dunn, New York City; Charles H. 
Herty, New York City; William F. Hille- 
brand. Bureau of Standards, Department of 
Commerce; Arthur A. Noyes, Institute of 
Technology, Boston, Mass.; Charles L. Par- 
sons, Bureau of Mines, Interior Department; 
and Willis B. Whitney, Schenectady, N. Y. 

TRB ARHT AVIATXON SCHOOL AT THE UNI 
VBHBITY OF CALIFORNIA 

In the United States Army School of Mili- 
tary Aeronautics at the TTniversity of Cali- 
fornia the following appointments have been 
made: 

Major Arnold N. Krogstad, J.M.A., Signal Corps, 
eommandant, quartermaster, ordnance officer, sum- 
inaiy court, president of examining board. 

Dr. B. M. Woods, president of aeademio board. 

First Lieutenant Bmno F. Sandow, Medical Re- 
serve Corps, post surgeon, member of examining 
board. 

First Lieutenant Gerald F. Stood!/, Dental Re- 
serve Ooriw, dental surgeon. 

M. 8. R. Herman H. Walker, Signal Corps, re- 
tired, clerk, commandant’s office. 

M. 8. £. Milton N. Williams, Signal Corps, re- 
tired, acting quartermaster sergeant 

Private Joseph L. Walker, A.8., Signal Corps, 
assistant histraetor in rigging. 

P^fesMf B. F. Baber, associate profeseor of 


mechanical engineering nnd profeseor of neronnnt- 
ical engines. 

D. J. Connnt, professor of aeronautical engines. 
Donald B. McFarlane, instruetor in gas-engine 
practise. 

F. H. Baebman, instructor In Intemal-eombas- 
tion engines. 

Gollier Baber, raeohanio and tool-room keeper. 

J. A. Polhemus, instroetor in theoretical me- 
chanics. 

H. M. Jeffers, instructor in astronomy and 
meteorology. 

W. D. Waterman, instructor in rigging, structure 
and care of aeroplane. 

B. J. Heffner, instructor in maps and reconnais- 
sance. 

K, N. D'Oyly, instructor in artillaiy observation 
and use of miniature artillery range. 

Dr. L. T. Jones, Instruetor in physics and pro- 
fessor of msehmo guns. 

F. S. Stockton, O. B. McDonald and Herbert Q. 
Bussell, instructors in machine guns. 

B B. MePhorson, instructor in wireless and sig- 
naling. 

Harold Fielder, instructor in wireless. 

£. 8. PlDsbury and E. F. Steen, instructors in 
military tactics and lecturers. 

Clifton B. Gordon, J. 0. Moses and O. G. 
Mitchell, instructors in military tactics. 

F. W. Oosens, instructor in physical education. 
Grandlsou Gardner, instructor. 

appointhbnts in the ordnancb dbpart- 

IIBNT OF THB ARMY 

The United States Civil Service Commis- 
sion announces the following open competi- 
tive examinations for positions in the several 
ordnance establishments of the War Depart- 
mont or in or under the office of the Chief of 
Ordnance, War D^artment, Washington, 
D. 0. The salaries named are for entrance. 

Moehanical engineer, artillery ammunition, $3,000 
to $3,000 a year. 

Mechanical engineer, experimental work, $2,500 to 
$3,000 a year. 

Mechanical draftsman, $1,000 to $1,400 a year. 
Apprentice draftsman, $480 a year. 

Inspector of artillery ammunition, $1,500 to $2,400 
a year. 

Inspector of field artillery ammunition steel, $1,500 
to $2,400 a year. 

Assistant inspector of field artilleiy ammunition 
steel, $3A0 to $6 a day. 
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iBspeetor of amaonition paekiag bosM $3 J52 a di^ 
to $1,800 jur. 

Lupoetor and aulatant luipoetor of powder and 
e^oelves, $1,400 to $2,400 a jear. 

Inapeetor of ordnance equipment, $1,500 to $2,400 
a year. 

Aiaistant inspector of cloth equipment, $80 to $125 
a month, 

Aiustant inspector of leather, $100 to $125 a 
month. 

Assistant inspector of small hardware, $80 to $125 
a month. 

Assistant inspector of textiles, $80 to $125 a 
montL 

Assistant Inspector of leather equipment, $100 to 
$125 a month. 

Clerk qualiflod in business administration, $1,200 
to $1,500 a jear. 

Index and catalogue clerk, $1,000 to $1,200 a year. 

Tbo examination for index and catalogue 
clerk is open to both men and women; the 
other examinations are open only to men. 

The president of the commission writes that 
the gorpmmeiit urgently needs men for the 
work above indicated, and qualified persons 
are urged, as a patriotic duty, to apply for ex- 
amination. Until' further notice applications 
for the positions named will be received at any 
time by the United States Civil Service Com- 
mission, Washington, D. C. FajierB will be 
rated promptly. Applicants will not be re- 
quired to appear at any place for examination, 
but will be rated principally upon the elements 
of education, training and experience, as shown 
by their applications and by corroborative evi- 
denoa 

Full information concerning examinations, 
application blanks, etc., may be obtained by 
calling in person upon the secretary of the 
local board of civil service examiners at the 
post office in any city in which city delivery 
of mail has been established, or by communi- 
cating with the United States Civil Service 
Commission, Washington, D. 0. 


SCIENTIFIC NOTES AND NEWS 
Sib CLirroRD Allbutt has been continued 
in the office of president of the British Med- 
ical Association for the coming year. It is 


hoped that a meeting will be held at Cambridge 
next year. 

PaoFEssoRs OoLoi, Novaro and BoeTRR, hav- 
ing reached the age of seventy-five years, auto- 
matically retired from their chairs in Italian 
universities. Professors Oolgi and Novaro are 
both senators of the realm. The former is 
professor of general pathology at Pavia, and 
Novaro of surgery at Oepoa. Boater is pro- 
fessor of hygiene at Florence. 

The Secretary of War announces the ap- 
pointment of the following to investigate the 
matter of defective ammunition sent to the 
American expeditionary force in France: Dr. 
H. P. Talbot, professor of chemistry at the 
MasBachuBctts Institute of Technology ; Dr. 0. 
L. Parsons, chief chemist of the Bureau of 
Mines; an army officer to be named by Major 
General Hugh L. Scott, Chief of Staff. 

The United States Food Administration an- 
nounces that Professor H. A. Morgan, of Knox- 
ville, Tenn , has been appointed federal food 
administrator for Tennessee. 

Da. Arthur M. Shipley, of Baltimore, pro- 
fessor of surgery at the University of Mary- 
land, who had received his commission as chief 
of the surgical staff of the University of Mary- 
land Base Hospital Unit, lias been detached 
from the unit by order of the War Department, 
and ordered to report immediately to Camp 
Meade as chief surgeon and surgical instructor 
at the camp. 

£. N Wentworth, professor of animal 
breeding at the Kansas State Agricultural Col- 
lege, has received a commission of captain in 
field artillery. For the present he will be sta- 
tioned at Fort Riley. 

Robert A. Patterson, Ph.D., instructor in 
physics m Tale College, has been commis- 
sioned captain in the field artillery section of 
the Reserve Officers’ Corps, and assigned to 

the camp at Ayer, Moss. 

■ 

Dr. Leon I. Shaw, of the department of 
chemistry of Northwestern University, has 
been advanced to the position of assistant 
professor of chemistry on leave of absence for 
one year for service with the government. He 
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h$B reoeived the appointment of fint lieutenant 
in the Ordnance Officers’ Beeerve Oorpa. 

D. W. Blakbslke, electrical engineer and 
aBsiatant Buperintendont, Penn Electrical and 
Manufacturing Co., Irwin, Pa., haa been 
ordered to report at Washington for active 
duty as first lieutenant in the Engineer Sec- 
tion, Officers’ HcBcrve Corps, United States 
Army. 

Dr. Edward O. Birge, director of the State 
Bacteriological Laboratory, Jacksonville, Flor- 
ida, has been given an indefinite leave of ab- 
sence by the Florida State Board of Health. 
Dr. Birge has received a oommission as cap- 
tain with tho Medical Reserve Corps of the 
United States army. 

The Journal of the American Medical Asso- 
ciation states that Dr. Charles Wardell Stiles, 
U. S. Public Health Service, has discovered 
forty-seven cases of hookworm in seventy-five 
recruits mobilized for war service, and these 
findings have caused the United States Public 
Health Service to rocommend the prompt er- 
amination for hookworm of all units of tho 
national guard and national army, especially 
those from the south. 

Surgeon French Simpson, U. S. Public 
Health Service, has been ordered to Columbia, 
S. C., to take charge of the campaign against 
malaria. 

Dr. B. Frank Knaube, of Brooklyn, N. Y., 
has been appointed deputy commissioner and 
sanitavy superintendent at a salary of $6,000 
a year. Tho appointment is also announced 
of Dr. Herman Tapley Peck, also of Brook- 
lyn, os oasi stall t sanitary superintendent at 
$5,500 a year. 

£. W. Jahnke has been appointed superin- 
tendent of the state grain and seed laboratory 
at Bozeman in connection with the State Col- 
lege of Montana, to succeed £. Whitlock, who 
resigned to accept a position with the federal 
department of agriculture in the administra- 
tion of the grain standardization act. Mr. 
Whitlo(^ will have his headquarters at Salt 
l^ake, and will superintend the administration 
of the law over a large part of the northwest 
Mr. J^nke who becomes superintendent at 


Bozeman has been an assistant to Mr. Whit> 
lock for the past two years. 

Mr. Arthur T. Bolton has been appointed 
curator of Sir John Soane^s Museum, Lm- 
coin’s Inn Fields, in succession to the late Mr. 
W. L. Spiers. 

A Reuter despatch to the daily papers 
states that Professor Kenzo Futaki claims to 
have discovered, after throe years’ original re- 
search work in the Japanese Imperial Qovem- 
ment Laboratory, the specific cause of typhus 
fever. He calls this new germ the Spirochwie 
exanthematoiyphia. 

Dr Colin G. Fink, for tho past ton years 
in tho Rosoarch Laboratories of the General 
Electric Company, has been appointed head 
of the now Chile Exploration Company labora- 
tories, located at 202d Street and 10th Ave., 
Now York City. The work in the new labora- 
tories will be largely research along metal- 
lurgical and electrochemical lines. 

Dtt. L. F. Nickell, formerly assistant pro- 
fessor of chemistry at Washington Univer- 
sity, has resigned to become chemist in the 
research department of the Monsanto Chemi- 
cal WoricB in St. Louis. 

Dr. Charles K. Francis, for the past seven 
years chemist and professor of petroleum 
technology in the Oklahoma Agricultural and 
Mechanical College, haa resigned to become 
chief chemist for the Cosden Oil Company, 
Tulsa, Okla. 

PhioFKssoR Francis Ramalsy, who has been 
making vegetation studies in California since 
February, has returned to his work at the 
University of Colorado. 

Professor 0. E. Clewell, of the University 
of Pennsylvania, delivered on September 10 
his fourth annual lecture on the fundamental 
principles of natural and artificial factory 
lighting before the junior students in elec- 
trical and mechanical engineering in the sum- 
mer term of mechanical technology at the 
Sheffield Scientific School of Yale University. 

The death is announced of Major-General 
T. Rosati, surgeon-general .of the Italian 
navy, at the age of fifty-seven years. He was 
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fonnerly profeetor of ear end throat diaeatee 
at the IJniTereity of Naples. 

Db. Euot B. Olabk, professor of anatomy 
m the University of Ifiasouri, recently de- 
livered an address on “ Some aspeots of the 
problem of endotbeliiun/’ and Dr. Frederick 
G. Novy, professor of bacteriology in the Uni- 
versity of Michigan, an address on " Anaphy- 
laxis ’’ before the faculty and students of the 
graduate summer quarter in medicine of the 
University of Illinois. 

The Oavendish lecture of the West London 
Medico-Chirurgical Society was delivered by 
Captain Andrew Macphail, Canadian Army 
Medical Corps, who is profossor of the history 
of medicine at McGill University, Montreal, 
who took aa his subject A Day’s Work.” 

A NEW pedestal for tho bust of John Muir, 
naturalist and explorer, is now being made at 
the University of Wisconsin to be placed in 
the Building for Biology, where tho bust of 
Muir now stands. The pedestal will bear this 
inscription : 

John Mum, 1838-1913 

AUTHOB, EXFLOBXR, NATURALIST 
A PRIEST AT nature’s SHRINE. 

Chahles Howard Pabmlt, profeasoi' of 
physics of the College of the City of New 
York, died at Ashland, N. H., from cerebral 
hemorrhage on September 8, aged forty-mne 
years. 

Dr. G. Stanculeanu, professor of ophthal- 
mology at the University of Bucharest until 
the German invasion, who has been lecturing 
in this country in the interest of the Rouma- 
nian government, died recently of pneumonia 
at a sanatorium at Stamford, Conn. 

The death is announced of Dr. Charles 
Mongour, professor of internal pathology and 
medical j'urisprudence at the Bordeaux Medi- 
cal School 

It is stated in Nature that the mycological 
collection of the late Dr. J. W. Ellis has been 
acquired by purchase by the herbarium at 
Kerw. It comprises nearly 1,000 dried speci- 
mens, is especially rich in micro-fungi, and 
includes a series of mounted specimens of 


those of eoonomio importance. There are abo 
880 microsoopio slides. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

As a war measure a limited number of 
womon may be admitted this year to the 
courses of the Harvard Medical School They 
will not receive or be eligible to receive the 
university degree. Formal action has not 
been taken by the corporation, but tentative 
arrangements are being made and will prob- 
ably become effective by the time college opens 
for the new session. 

The department of forestry of the Uni- 
versity of Idaho has recently been segregated 
from the College of Arts and Science as an 
independent school Professor F. G. Miller, 
formerly head of die department of forestry 
at Washington State Collogo, has been elected 
dean of the school, and professor of forestry. 

Dr, Henry Kuabmek, for twenty years pro- 
fessor of botany and pharmacognosy at the 
Philadelphia College of Pharmacy, will suc- 
ceed the lata Dr. Julius 0. Schlotterbeck as 
professor of pharmacognosy of the college of 
pharmacy of tho University of Michigan. 

Aluon n. Fuller, dean of the school of 
ongiiicering at tho University of Washington, 
Seattle, has accepted the appointment to the 
head of the department of civil engineering at 
Lafayette College to succeed Professor J, 
Madison Porter. Donald B. Prentice, of the 
Sheffield Scientific School, Yale University, 
has been appointed assistant professor of me- 
chanical engineering. He will take charge of 
the work iii boilers and heat engineering 
hitherto cared for by Professor Fitch. 

Dr. n. B. SiiAW, former dean of tlie School 
of Engineering of the University of Missouri, 
has been appointed supervisor of the Doherty 
cadet school Dr. Shaw’s duties will include 
tho selection of men from the universities of 
tho country to become Doherty cadets, to 
supervise the courses and to rooommend cadets 
for regular posts in the organization. He will 
make his headquarters, it is expected, in 
Toledo, Ohio. 
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Dil Truiuk Leb Kkllbt, of the UmTenitar 
of Texas, has been elected assistant professor 
of education at Teachers College, Columbia 
University. Br. Kelley is to devote a large 
part of his time to research on psychological 
measurements in secondary education. 

Noethwestern UivEBsiTY Medioal Sobool 
announces the following faculty appointments 
for 1917-1918: Dr^. Frederick G. ^rris, pro- 
fessor of dermatology and syphilology, suc- 
ceeding Professor Joseph Zeisler, who becomes 
professor emeritus of dermatology; Frank C. 
Bechtk professor of pharmacology, succeeding 
Professor Hugh McQuigan; John Ridlon, hon- 
orary professor of orthopedic surgery ; John L. 
Porter, professor of orthopedic surgery; Her- 
bert A. Potts, professor of oral surgery ; Frank 
E. Simpson, adjunct clinical professor of 
dermatology; Charles F. Caldwell, adjunct 
olinical professor of medicine; Edward L. 
Moorhead, adjunct clinical professor of 
surgery. 


DISCUSSION AND CORRESPONDENCE 
TESTS OF RADIATOR HUMIDIFIERS 

By request of physicians I have tested four 
^n>es of radiator humidifiers on the market 
in Minneapolis. The experiments were per- 
formed at my house, which is heated by hot 
water. For the first three types mentioned 
the tests were made at the same time on the 
aamfl radiator. The results are therefore 
atricUy comparable. The results for the 
" Flobun ” were obtained at a later date. All 
results have been calculated to indicate evap- 
oration, per twenty-four hours, for each hori- 
zontal foot of radiator occupied by the appa- 
ratus. 

axauLTB 

'*8peco," av. of 3 tests, sero weather, 

January, 1916 294 g. 

**8avo,’' av. of 3 tests, lero weather, 

January, 1916 230 g. 

<<Bnddlngton,'’ av. 8 testa, aero weather, 

January, 1916 1,116 g. 

^^Holran," av. of 2 tests, sero weather, 
December, 1916 1,248 g. 

These results for the “ Buddington and 
Flobun” were obtained using wioks which 


were new or nearly new. But the effloienoy 
of both instrumenta rapidly falls if tap water 
18 used, owing to dogging of the wioks. In 
two days the loss of effloienoy in one series of 
experiments with the ** Flobun ” was 26 per 
cent. 

Inasmuch as 10 to 30 gallons of water 
(Bryoe, of Ottawa, soys 76 gallons) most be 
evaporated daily in an ordinary-siaed house to 
maintain reasonable humidity under the con- 
ditions of our northern winters, it will be seen 
that those radiator devices are practically 
worthless. Using the sling poychrometer I 
was never able to detect an increase of humid- 
ity from the use of any of them. Indeed, the 
best of them is no more efficient as an air 
moistencr than one human being. The av- 
erage evaporation from lungs and skin of a 
large laboratory class in subzero weather, and 
about 70" inside temperature^ was nearly two 
ounces per hour per person, or about 1,200 
grams a day. 

E. P. Lvok 

UNivxaaiTT or Minnssota 

A NSW METEORITE 

About 6:20 p.m., July 4, 1917, there fdl 
within the corporate limits of Oolby, Wis., in 
the western part of the city, which is in the 
county of Clark, an achondritio aerolite, the 
fall of which was witnessed by a considerable 
number of people. 

Unfortunately, knowledge of this fall did 
not come to me until two weeks later and a 
visit to the locality was made on July 24, at 
which time the stones had become considerably 
broken up and dispersed. 

Two pieces foil, the smaller about one half 
mile NNE. from the other. The larger stone 
fell in a pasture, striking a granite rock, at 
least two inches in thickness, lying upon or 
near the surface^ breaking this rock into many 
fragments and itself breaking into twenty-seven 
or more pieces. The larger mass, weigh- 
ing 23% i>ounda, penetrated the stiff Oolby 
clay to a depth of five feet. Some of the 
smaller pieces are said to have distributed 
themselves laterally in the soil to the extent 
of about four feet 
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The mnalW atone fdl in a eultiyated field 
without breaking and is said to have pene- 
trated the soil about two feet. This stone U 
Torioudy desoribed os about 10x14x8 or 4 
in<fiies, 17 or 18 inohes by 9x0 inches and 
91x11x11 inohes at larger end, sloping in 
two directions to a wedge shape with rounded 
comers. This piece was said to be entirely 
oovered with crust and to have weighed from 
76 to 86 pounds. 

The man who extracted it from the earth 
informs mo that it was so cold that frost im- 
mediately formed on its surface when exposed 
to the air. 

The Public Museum of the City of Mil- 
waukee has obtained the bulk of the larger 
miM which will be analysed and duly pub- 
lished. It probably will be distributed in ex> 
change with sereral museums. 

The stone is of a light gray groundmass, 
apparently largely feldspathic, containing very 
few chondrules and thickly diot with pyr- 
rhotite varying from spooks a fraction of a 
millimeter to more or less globular masses 
6 mm. in diameter It exhibits sundry black 
veins and armored surfaces. Its crust shows 
considerable variation on difFerent pieces, 
some of which are deeply pitted and others 
comparatively smooth. 

This is, I believe, the sixth meteorite known 
from the state of Wisconsin and will be known 
as the Colby meteorite. 

Henbt L. Ward 

PuBUo Mubiuu or tbr 
Gitt or MmwAUXxx, 

July 31, 1917 

PILING PAMPHLETS 

The communications relative to filing re- 
prints, bulletins and other pamphlets have 
been read with considerable interest by the 
writer and further suggeations are offered. 

Having been in experiment station work 
for a number of years and being on the mail- 
ing lists of a large number of stations, the 
literature^ particularly bulletins and circulars, 
has been acoamulating rapidly. Of these, 
there may be many which may be of no im- 
mediate interest and attempts have been made 


repeatedly to find some ayetem for filing and 
indexing them, which will give a maximum 
of usefulness with a minimum of work in 
arranging and filing. Many of the various 
systems have been tried with the result that 
owing to the time required for arranging, one 
becomes confronted with an almost hopdess 
stack of publications if the work be neglected 
even for a short time. 

Kmnbering in the order of acquisition was 
oarly abandoned, on account of the time nec- 
essary for preparing index cards and the 
cross refemces which sooner or later become 
inevitable, and the resulting jumbled mass of 
publications on the shelvee. Filing according 
to origin, as by experiment station in the 
case of such publications, was tried, but this, 
too, roquirod a card index and, as in the for- 
mer system, the necessary picking over of the 
entire shelves when a number of publications 
on one subject were desired. Filing by author 
led to the same results. It was finally con- 
cluded that in order to obtain a higher degree 
of efficiency it would be necessary to combine 
indexing with filing, thus doing away with a 
large number of indexing cards, and at the 
same time some of the deficiencies of the other 
systems of filing. This conclusion led to a 
search for a fairly complete scheme of classi- 
fication. The Dewey system was consulted 
and was found wanting, particularly because 
the division agriculture was not classified 
finely enough. The solution of the problem 
was found in the scheme of classification of 
the Library of Congress. Thu may be pro- 
cured from the Superintendent of Documents 
at a small price and answers the purpose very 
well. 

In using this scheme, the publications are 
numbered according to the class number of 
the subject and placed in the proper filing 
boxes for each particular subject or subjects. 
Where a pamphlet contains information on 
more than one subject it is only necessary 
to prepare a cross reference card of fairly 
large size and file it in its proper place among 
the publications. To prevent “burying” of 
a publication, a register is used in which the 
publications are listed according to tbpir origin 
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with their olafls numbers. With this arrange- 
ment it is possible to locate immediately any 
publication, even if only its origin is known. 
The chief advantage of the scheme lies in the 
fact that all material with cross references 
on any given subject are immediately avail- 
abl& 

For agricultural workers in special lines 
the classification may not be complete enough 
but this may be easily remedied by preparing 
an outline for more minute classification. 
For the purposes of the writer the heading 
insecticides and fungicides was further sub- 
divided and this has been very satisfactory so 
far. As tho worker in insecticides and fungi- 
cides is often called upon for chemical in- 
formation in other closely related lines such 
as parasiticides, germicides, weed killers, 
poisons for vertebrate pesta and the like, it 
has often been, debated whether the olasai- 
fication should belong under economic entomol- 
ogy, where it now is, or agricultural chem- 
istry, or whether there should not be a special 
heading under agriculture for the entire sub- 
ject or group of subjects. In such a case, the 
entire branch might be included under the 
heading "economic toxicology.” This name 
the writer believes to bo original and it ap- 
pears to fill the need for a name for such a 
diversified and yet closely related group of 
subjects. 

As to the actual storage of pamphlets, any 
of the suggestions found in the various com- 
munications are of value, provided the unit 
holder be not too large to facilitate the loca- 
tion of any particular publication. 

M. R Miller 

iNSBcnoiDx Aim Funoioide Laboratobt, 
Unitxbsitt or Cai.ifobnia 


QUOTATIONS 

FINANCIAL SUPPORT FOR THE NATIONAL 
RESEARCH COUNCIL 

At the request of the President of the United 
■States, the National Research Oouncil has been 
engaged during the past year in mobilizing the 
reaearch forces of the nation. It has been an 
enormous task, to which many of the most 
brilliant workers of the country have given 
theimindivided time. The work has gradually 


and logically centered at Wadiiugton, and the 
reaearch forces of the country are now quickly 
available to any department of the government 
Development has proceeded to the point where 
this organization can be truly considered a 
going machine^ forming a connection between 
the research workers of the oountry-at-large 
and the government, and serving as a valuable 
coordinating influence. With the preliminaiy 
work now accompbahed, its full value will be 
more and more nearly attained with each aiio- 
ccoding day. 

For the continuance of the work, however, 
funds will be necessary. Up to the present its 
operations have cost the government absolutdy 
nothing, office rent, stationery, postage, clerical 
assistance, etc., have been provided by private 
contributions, and the time of members of uni- 
vorsity staffs has been contributed by the 
speed ve institutions. For so important a body 
such an existence is too precarious. If the 
government needs war material it pays for it 
and a willing citizenry furnishes the funds 
through taxation. Are the brains of our scien- 
tifio men less valuable in this crisis than coal 
or cotton? As an American citizen we hope 
that Congress before adjournment will supply 
adequate funds for the carrying on of the 
work of the National Research Council on the 
most mtonsive and extensive scale possible. 
We are unwilbng to believe that the govern- 
ment of the United States is so pauperized that 
it must depend on " the passing of the hat ” or 
that it is willing to continue to draw further 
upon the scnously impaired incomes of our 
universities in order that the salaries of the 
men engaged in this work may be met — Jotir- 
nol of Industrial and Engineering Chemistry. 


SCIENTIFIC BOOKS 

The Principles of Aerography. By Alexander 
McAdie. Rand McNally & Co., Chicago. 
1917. 318 pp., 8vo, 61 ills., 59 charts and 
diagrams. 

" Tho Principles of Aerography ” deals with 
the most recent advances in meteorology. As 
to its title, turning to Murray’s Dictionary^ 
New English Dietlonary,’' 1888, VoL 1, 

p. 146. 
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we find the following: ^^Aerograpliy, desfflip- 
tion of the atmoephere. 1758 OhonAen OyoL 
Supp., ^Aerography, a doacriptioiL of the air, 
or atmosphere, its limits, dimensions, proper- 
ties, etc.’ 1818 in Todd.” This long-forgotten 
synonym for “ meteorology ” Professor l£oAdie 
seeks to restore as a title for tho study of the 
atmosphere particularly in relation to human 
safety and progress. The word “ meteorology ” 
is so well-intrenchod, howovor, and so com- 
prehensiTe, that it is not likely, in our gen- 
eration at least, to bo replaced by ^aoro- 
graphy.” 

The purpose and scope of the book are sum- 
marized in the opening sentence of tho pref- 
ace, “ to present this new knowledge [of 
about the last ton years] in a convonient form 
even if considerably condensed.” There is 
much direct quotation. Thus wo have here a 
useful supplement to American text-books in 
meteorology, of which the last comprehensive 
one was published in 1912. The points em- 
phasized are necessarily not the well-known 
tenets of the science, but its recent develop- 
ments. Stress is laid on modern methods 
of attack and tho practical application of what- 
ever knowledge is already available.” The 
most noteworthy foatiiro is tho exclusive use 
of motrio and absolute units. 

Unfortunately, coherence and clearness seem 
to have beon sacrificed to brevity in the 
attempt to make the book a college text; with 
short chapters, numbered sections, and para- 
graph headings. The successive chapters are : 
“A brief history of meteorology; units and 
symbols; temperature scales; thermodynamics 
of the atmosphere; stratosphere and tropo- 
sphere; the circulation of the atmosphere; 
the major cireulations; the minor circula- 
tions ; forecasting storms ; the winds ; the 
water vapor of the atmosphere; condensation; 
dust and microbes; atmospheric electricity; 
precipitation; floods and notable storms; 
frosts; [and] solar influences.” The lack of 
a more systematic arrangement of the material 
probably will be a serious obstacle in the way 
of the use of the book as a text-book. 

The subjects included are, for the most 
part, wdl chosen, though many are too briefly 


discussed. The consistent use of znetrio units 
of measurement and weight, and the absolute 
scale of centigrade temperature and of atmos- 
pheric pressure is highly commendable. The 
author’s tables in these units, and his inteir- 
pretations of aerodynamics place these com- 
plexities within reach of the well-taught stu- 
dent The student, however, may be confused 
in having absolute pressure units presented as 
'^kilobars” when they are commonly known 
os “ millibars.” “ Kilobar ” has historic pree- 
cdence over “ millibar,” it is true; but “ milli- 
bar” IB the internationally accepted term. 

On account of omiasioua or the tantalizing 
shortness in tho treatment of many interesting 
subjects, the reader may wish that Professor 
McAdio’s book were twice as long. For ex- 
ample, few students probably can understand 
the brief explanation of energy used in expan- 
sion (p. 43); and some may search in vain 
for an explanation of the prevailing westerly 
winds. Seeming contradictions are confusing ; 
thus, a statement of the presence of great polar 
low pressures is followed by a mention of polar 
high pressures (pp. 54 and 50). Tt is hard to 
reconcile the following statement with all 
othor mentions of the temperatures of the 
upper air: "10® A. Effective temperature 
of spnea At an elevation of 80 kilometers 
(50 miles) tho temperature ranges from 
5® to 10® A,” (p. 287). This is contrary 
to tho radiation theory of the tempera- 
tures of the stratosphero (pp. 50 and 51); 
and up to 30 kilometers, at least, there is no 
observational basis for this assumption. 
Again, some one might ask why the tempera- 
ture of the atmosphere is below the effective 
temperature of space. In some places the dis- 
cussion hinges on quantities depending on per- 
haps three \BriBblc8, of which only one is 
stated: on p. 43, the weight of a cubic centi- 
meter of dry air is stated without mention of 
temperature and pressure; on p. 58, deflecting 
force is evaluated without specification of the 
latitude. Many of the erroneous or weak 
places in the book are ascribable to brevity. 
An error may be noted here (pw 189) : " [In 
the atmosphere] if there should be no gradient 
[of temperature], we should have the density 
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the same throughout^ and the temperature at 
the iugheet level would be the same as below ” 
Density could not be the some, for the air is 
compressible. Finally, a student may wonder 
at the apparent accuracy with which down- 
pours of rain are measured in all kinds of 
places, wh^ he sees, for instanoe, that in a 
rainstorm lasting ** 0.0088 ^ hours it rained 
at a rate of 480 mm. per hour (p. 210). 

The volume will probably be of greatest 
value as a refmnce accompaniment to a well- 
ordered course in meteorology. As a reference 
book for the advanced student, however, it is 
lacking in footnotes or bibliography; but it 
offsets this with its wealth of tables computed 
only with difficulty, and of illustrations and 
diagrams drawn from valuable, inaccessible 
sources. OHAUiSS F. Bbooks 

WABBINOTOMj D. 0. 

CancBT, lU Cause and Treatment II. Vol- 
ume. By L. Duncan Bulklby. New York, 
Paul B. Hoeber. 1917. 

The author believes, as he explained in his 
preceding book and as he further elaborates 
in the second volume, that cancer is essentially 
excessive intake of animal proteid which is 
a constitutional disease, due to a faulty nitro- 
gen metabolism. He maintains that it is an 
excessive intake of animal proteid which is 
responsible for the great prevalence of cancer. 
There are additional factors in the etiology of 
cancer, but they are of relatively minor im- 
portance. In the second volume the author 
records in greater detail his investigations 
into urinary and blood changes in cancer and 
some results of his treatment which consists 
essentially in a vegetarian diet aided by a 
certain cathartic. In addition the author ac- 
oepts the views of Boss, according to which 
cancer is due to a lack of balance in partic- 
ular mineral salts of the body, especially in 
the salts of potassium. Dr. Bulklcy finds the 
oonolusiofis of Boss confirmed in his own prac- 
tise, in which be noticed that a prescription 
containing potassium acetate gave eminently 
satisfactory results in the treatment of cancer. 
* Lko Lobb 

WASBINQTOir UNtmSITT MkDIOAL SOBOOL 


THB VANISHING INDIAN 

Thx progress of miscegenation among many 
of the Indian tribes has progressed to a degree 
that is surprising even to those who for many 
years have been studying the Indian. While 
the total number of ^ Indians^ as recorded 
by the census increases from decade to deoade, 
the fact is that this increase is due wholly to 
that of mixed bloods; the full-bloods of pure 
strain are in most localities rapidly disappear- 
ing and in a considerable proportion of the 
tribes have become aotoally extinct or are on 
the point of extinction. 

Two remarkable examples of this fact have 
just been experienced by the writer. For 
years a growing necessity in American Anthro- 
pology has boon to determine the physical type 
of tho Shawnee, once a large tribe and one of 
considerable historic importance. No great 
difficulty was apprehended in this task, as the 
tribe is still wdl represented. The most 
promising part of the tribe was that of the so- 
called '^absentee” Shawnee, on the Shawnee 
Agency in eastoru Oklahoma. They count 
569 individuals, quite a few of whom are gen- 
erally regarded as ** full-bloods." 

Due to a grant of $100 from the Committee 
of One Hundred on Besearch of the Americu 
Association for the Advancement of Science, 
the writer was able to visit the tribe during 
the early part of August of this year. To his 
great disappointment the task of finding 
some pure-bloods became exceedingly diffi- 
cult Quite a few of the Indians were found 
to be “full-bloods” but on inquiry into the 
family history it was generally learned that 
the subject was a mixture of Shawnee with the 
Oneida, Delaware, Creeks, or some other tribe. 
In conclusion, there were found but three in- 
dividuals who so far as they or their friends 
knew were full-blood Shawnee, Two of then 
were old women and one an old man, all near 
or over 70 years of age, and two of the three 
were sister and brother. 

The next tribe visited were the Kiokapoo, 
the main body of which to the number of 211 
is settled about McLoud, Oklahoma. They 
were said by the old Shawnee to be praotioally 
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the same people with themselTcs, having at 
some time in the past had but one camp-fire, 
and it was generally believed that they would 
show some full-bloods of pure strain. This 
proved to be a vain hope. On dose inquiry 
all sorts of mixtures were discovered, even 
among the oldest men and women of the tribe, 
but no pure-bloods. Only one single woman 
of middle age was bdieved to be possibly a full 
Kickapoo, but there was no real certainty- 
Some visiting Kickapoo from Mexico proved 
no better than the rest, and no hope was given 
that any pure strain Kickapoo could be found 
anywhere elsa 

Thus two tribes, one of which was of 
considerable importance, may be regarded as 
lost to science, ao far as pure-bloods are con- 
cerned. Only a few years ago according to 
local information thero were still a number of 
old men and women living in both tribes who 
represented the pure strain. The genuine 
Indian is rapidly passing away and the work 
of the anthropologist who endeavors to record 
the physical type of the various tribes is oe- 
coming increasingly difficult. 

Albs Hrdli^xa 

Unztxd States National Musbum 


ON A 8UDDBN OUTBREAK OF COTTON 
RUST IN TEXAS 

In June 10, 1917, the attention of the writer 
was called to an outbreak of cotton rust The 
specimens wore first collected at Mercedes and 
Edinberg, Texas. A review of the literature 
seemingly showed that in the United States, 
the cotton was sui^iosed to be free from rust 
The Experiment Station Literature however 
refers to cotton rust which is not a true rust 
but various loaf spots caused by Pseudomonas 
malvacearum E. S. and Olomerella gossypii 
(South.) Edg. 

Symptoms . — The disease is characterized by 
circular ^ts which vary from one tenth to 
one quarter of an inch in diameter. The 
spots, however, are often much larger in size 
when they appear singly and become consider- 
ably smaller when many of them occur on the 
same leaf. The 0 cia are found to be thickly 
studded on the spots of the upper part of the 


leaf. The ecia are typical of all rusts of this 
type, and when mature the spores are liberated 
by the least wind or touch, forming a yellow 
powder on the leaf. The spores readily ger- 
minate in water, showing that the rust is a 
hetermcious speoies. This same observation 
was also substantiated by Dr. J. 0. Arthur, 
under correspondence dated July 2, 1917. The 
disease seems to attack the lower leaves first 
and especially plants which are well developed 
and on which cotton bolls have attained con- 
siderable size. The area of the present in- 
fection was found to begin at about four miles 
west of Ban Fordyce on the Rio Grande, run- 
ning east about thirty-five miles and extend- 
ing north and south about fifteen miles. In 
the Mission Sharyland district the approxi- 
mate acres devoted to cotton are about 500, 
while further East several thousands of acres 
have been put to cotton this season. There 
were few patches in that area which were not 
affocted with rust About two or three miles 
north of Mission the first outbreak was re- 
ported from the ranch of Mr. Charles Brodgen. 
Soon other ranchmen reported similar out- 
breaks of cotton rust. The first infection was 
noticed immediately after a long rainy spell 
which lasted about three weeks. The rain 
consisted of ^ort showers, which kept the air 
very humid. The disease was more serious on 
older patches and where irrigation was re- 
sorted to. Where irrigation and cultivation 
was slightly neglected infection was found to 
be very mild. In the same field in those plants 
which were most protected from either wind 
or by a top growth infection was heaviest on 
the lower loaves. Cotton which was planted 
very close and those plants in the field which 
made the heaviest growth were also found to 
be most affected. While infection is confined 
to the lower leaves, the disease may also be 
found on the bracts of the bolls. Careful ob- 
servation so far has not disclosed it on the stem 
of the cotton plant. 

It does not seem probable that this rust has 
prevailed to any serious extent in the Cotton 
States before. Some of the oldest cotton 
growers of Hidalgo County of Texas claim 
that from their experience of nearly fifty years 
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with ootton, they have never seen this rust. 
Many Mexican cotton growers on the Texas 
border too make similar statements, while 
one or two others insist that they have seen it 
before. It seems therefore a puxxle how this 
rust has escaped the general attention of 
cotton growers. There is this point which 
might be of value in considering the source of 
the present outbreak. The Sio Orande valley 
receives its irrigation water, not from the Rio 
Grande, as is commonly supposed, but from 
the San Juan river and other Mexican rivers. 
The waters from these rivers empty in a basin 
or valley in which cotton grows. It is there- 
fore very probable that the waters of the San 
Juan river have introduced woods which act 
as a host to the possible Puccinia stage of this 
rust. It is also probable that tho waters of 
these rivers have carried sporidia from Mexi- 
can sources, which were now responsible for 
the infection of the cotton ; all this however is 
problcmaticaL 

Cause, — The disease here reported is a true 
rust. The eecial stage occurs on the cotton 
while the Pucctnia stage undoubtedly occurs on 
some other host, unknown as yet. In submit- 
ing specimens of this cotton rust to Dr. J. 0. 
Arthur, he pronounced it ^cidium gosaypii 
E. & £. suggesting also that this rust might 
come from some grass form, probably Muhlen- 
hergia, or Sporobolus: Dr. Arthur has spec- 
imens of this mst in his herbarium, which was 
collected by Ileald and Wolf at Falfumas, 
Texas, September 2, 1909, and two Mexican 
collections, one from San Jose del Gabos, Sep- 
tember 2, 1898, the other from Tlahnalilo, 
collected about 1907, probably by Herrera. 
Dr. W. A. Orthon* states that ho has spec- 
imens of this rust in his herbarium which 
were collected in Florida found one year in 
an experimental plat at Miami. His other 
specimens came from Falfurriaa and other 
points of the Rio Orande valley, collected 
seven years ago. From this it is evident that 
the cotton rust must have been present in 
Texas and elsewhere, though it did not at- 
tract the attention of cotton growers or pathol- 
ogisl#. ^eidiutn goffsyptt £. & E. was first 
1 Coirespondenea dated July 25, 1917. 


described in Eryihea, 5:0, 1897. Unfortu- 
nate the writer was unable to secure a copy of 
this publication. There seems no doubt how- 
ever that the present cotton rust is the same 
as that which was originally described as 
Aacidium gosaypii E. & E. Uredo gouypii 
Lagh. is another but inconspicuous rust which 
attacks cotton. This is prevalent in Ouba, 
Porto Rico and southern Florida, twenty- 
seven collections of which are found in Dr. 
Arthur’s herbarium. It is very likely that the 
same rust may be found to be more wide- 
spread in the cotton states, although it may be 
easily overlooked because of its inconspicuous 
natura Credo gosBypii resembles very much 
any other ordinary Uredo, 

A careful search of ^cidium goeaypH in the 
affected district in Texas has as yet failed to 
reveal tho presence in cotton fields of any 
grasses belonging to the genus MvMenhergia 
or SporoholuB. On tho other hand there are 
numerous grasses in that locality which are 
found to be affected by various rusts. More 
recent investigations have disclosed the fact 
that there arc no new infections found on the 
cotton since the last outbreak was observed. 
Moreover tho scidial stage on the previously 
affected cotton leaves is now found to have 
dried, leaving no traces of viable spores. The 
original spots as well as the old cluster cups 
are overrun by a varied mycological flora. 
Just what became of the eecidial stage is hard 
to explain. It is not likely that new infections 
will start again on the cotton this year. The 
problem on hand therefore is to deteimine if 
possible tho alternate host which hibernates 
the Puccinia stage. Drs. Olive and Arthur, 
as well as the writer, are now working on this 
phase, and it is hoped that the Puccinia stage 
will be found so that the host which hiber- 
nates it will be destroyed, iherAy preventing 
the further spread of cotton rust 
In conclusion the writer wishes to express 
his indebtedness to Dr. J. 0, Arthur for help- 
ful suggestions and for identifications of speo- 
imens. Grateful acknowledgments are also 
due Dr. J. J. Marton, agricultural agent of the 
Texas State Department of Agriculture, for 
the hearty cooperation and for information on 
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VmsjON or Pum Pathologt 

AMO PHTSIOliOaT, 

Tbxas AoRiouiATJaAL Ezr. Station, 
OOLLioi Station, Tkzas 


SPECIAL ARTICLES 

THB IFFBCTS OP ACIDS AND BALTS 
ON ** BIO-COLLOIDS*' 

Mixtubbb of agar with gelatine, albumen, 
protein, urea or amino-acids in which the 
agar forms seventy-five per cent, or more of 
the whole, show a similarity of imbibitional 
bdavior to that of sections of plants and 
hence for convenience in the present studies 
may be termed ** hio-colloxds/" The results 
of a series of tests with a wide variety of 
nitrogenous substances from urea to albumen 
were in general agreement to the efiect that 
such substances mixed in proportions of one 
to ten, more or less, with agar, when made 
into thin dried plates, swelled enormously; 
2,000 to 3,000 per cent, in distilled water, one 
half to one tenth this amount in hundredth- 
molar hydrochloric acid, and more or less in 
hundrodth-molar sodium hydrate ‘ 

An extension of the tests of the effects of 
nitrogenous substances upon the swelling of 
the amorphous carbohydrates was made to 
include a mixture of agar and peptone the 
swelling measurements of which were as fol- 
lows; 

AOAB 90 — PXFTONX 10 


WMV Hd J^/100 N«OB MflQO 

3106,0% 600% (20 hours) 033% 


666.6 (20 hours) 800 

633.8 (48 hours) 1,666.6 

The chief feature of interest in these 
results is the uniform swelling in alkali in 
excess of that in hydrochloric acid, in a man- 
ner slightly different to that of similar mix- 
tures in which other nitrogenous substances 
were used. 

iSee Growth and Imbibition” presented be- 
fore the American Philosophical Bodety, April, 
1917, and now In press In the Transao<ions of the 
society; slio ”The Behavior of Certain Gels TTsefnl 
in the Interpretation of the Action of Plants,” 
BomNoa, 48, p. 484, 1917. 


The chief purpose of the entire series of 
studies has been to ascertain what conditions 
of growth and development might be iden- 
tical with the factors affecting imbibitioiu The 
fact that plant protoplasts usually consist of a 
large proportion of carbohydrate gels with a 
smaller proportion of nitrogenous material 
has already been discussed. The resulting 
colloidal mixture may be acidified as a result 
of certain respiratory processes, or this add 
may be broken up as fast as formed, in which 
case the protoplast might be in a deaoidifled 
or neutral condition and from this might vary 
to alkaline under conditions which we are not 
yet ready to describe. Acidification and de- 
acidification of the cell may take place at a 
rapid rate and be complete within a short 
time, according to the bulk of the cell-mass, 
temperature and other conditions. 

Hydrochloric acid had been used in nearly 
all of the earlier work for acidification of 
colloids, since most of the known facts as to 
the swelling of gels are referable to it. The 
acids of the plant are organic, and a mod- 
ification of tho technique to heighten the 
similarity between the experiments and the 
action of the plant was to substitute citric 
for hydrochloric acid in the series. 

Preliminary to this substitution, series of 
swellings were carried out to test the relative 
action of the two acids, with the following 
results from dried plates of mixtures of 90 
parts agar and 10 parts bean protein; 


Rjdroflhlorla Add 

Jtifm 
641 0% 


300 


Cltrle Add SoOlinB Hyilnta 
V /100 AT/lOO 

910.0% 916.6% 

876 

875 

402 400 


The effect of this organic acid in this initial 
series of tests was to produce an imbibitional 
swelling fairly equivalent to that of sodium 
hydrate and to cause such colloidal mixtures 
to take up more water than in hydrochlorio 
acid. An extended series of measurements 
will bo necessary before any serious couclu- 
sion can be formulated, however. 

Another set of factors arising from the 
piresence and concentration of salts is next to 
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be ocmeidered. Oertain of these oompoundi 
are inyariably present^ althonffh in Tarying 
eonoentration, and any attempt to apply 
studies of imbibition to swelling and growth 
problems must take into consideration the 
fact that the Tarious reactions due to the 
presence or proportion of nitrogenous com- 
pounds, alkalinity or acidity, invariably ensue 
in saline solutions, attenuated as they may 
be in young protoplasts. Teats were there- 
fore planned to determine the action of the 
common bases and acids on bio-colloids. 

Agar which has been used to represent the 
carbohydrate constituent of living matter 
gave the following results when dried plates 
.S8 mm. in thickness were tested: 



1 Pouadoa Nltimta 


itf/lOO 

Jir/50 

Sf/iO 

a,326% 


910 7% 

607 1% 


Cftletum Nitimto 


786.7 

1 600 


The amount of swelling as compared with 
distilled water was decreased by both salts 
and the inhibiting action increased with the 
concentration. 

A mixture of 90 parts agar and 10 parts 
of glycoooll gave the following swdlings: 


Wfttor 

PoUaliiiii NltTAM 

JT/lOO 1 

M/BO 

jr/io 

8,S6«.6%. .. 

1,800% 1 

1,783.3% 

1,833.8% 


PfUiMliim Cblorlfle 


1,733.3 

1,600.6 

900 


Caletum If ttrmU 


1,838.8 

1,200 

800 


From which may be seen that an inhibiting 
effect on imbibition in the bio-colloid similar 
to that of agar was exerted by these salts, the 
effect increasing with the concentration and 
the least swelling taking place in the calcium 
compounds. 

A mixture of 00 parts agar and 10 parts of 
pep^ne gave the following swelling measure- 
ment 


WWff PVUMtoOTortS* HrSroSMAdd 

2076% 1230,8% 600% 



rotMriom Nltnt* 


Jf/100 

jr/M 

Jf/lO 

3,160.6%..... 

1,600% 

1.800% 

866.6% 


CftMam mint* 


1,138.3 

1,188 3 

733.3 


rnt— inm CbkvMc 


1,266 6 

— 

1,000.0 


The lessening or inhibitory effect is seen 
to increase with the concentration, and less 
swelling takes place in equivalent calcium 
solutions than in potassium. The irrogulor- 
itiee, however, suggest that peptone mixtures 
present some special characters which will 
need further analysis. 

Dried plates of a mixture of 00 parts agar 
and 10 parts urea gave the following swelling 
measurements : 


Water 

1 Fotearium Nltmia 

MilOO 

if/50 

JT/IO 

2033 8% 

2933 8 

1588 3% 
1183.8 

1238 8% 
813 8 

766.6% 

700 


Calolum NIUbM 


813.8 1 8I3.S 600 


These results are in general accord with 
those obtained from other nitrogenous mix- 
tures. 

A mixture consisting of 10 parts of gdatine 
and one part of mucilage from Opuniia might 
be considered as equivalent to the colloids 
consisting of 90 parts gdatine and 10 parts 
agar, and gave the following swdling meas- 
urements. 



Puflnw Nitmu 



if/100 

J/^M 

if/10 

689.4% 

4866% 

466 8% 

638 


PotMtum Chlorlda 


473.3 

478.2 

401.9 


Caldnrn GUoMe. 


478.3 1 

848.3 
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The eveUing inoreues trithin the range of 
oonoeatntion of potanium nitrate need, and 
appears to decrease slightly within similar 
eonoentrationB of potassium chloride^ and is 
checked to a greater extent by calcium chlo- 
ride, although the last named solution would 
have a slightly alkaline reaction due to the 
hydrolysis of the salt. 

The efFeot of salts alone on the bio-col- 
loid in which gelatine forms the nitrogenous 
constituent is shown by the following meas- 
urements of the swelling of a series of dried 
plates of 90 parts agar and 10 of gelatine, 
.22 mm. in thickness: 


WetW 

1 FouaHun NItme 

Jf/lOO 

itr/N 1 

1 3r/io 

1,1S«.4% 

940.9% 

772.7% 

I 613.7% 


Celditm Nltnte 

1,464.6% 

840.9 

704.6 1 409.1 


PWiiHim Ctaiortde 

W/lOO 

if/so 1 

Jf/io 


1,000 

772 8 

590 0 


Celehim dUorlde 

1 

704.6 1 646.4 

386,4 


Bodlom ChlofMe 


930 (average of 3 testa) 


The next step to be taken was one in which 
the effect of the universally present salts were 
tested in various concentrations in connection 
with conditions of acidity and of deacidity. 

As an example of such tests the results ob- 
tained by a study of the action of dried plates 
of a mixture of 90 parts agar and 10 parts 
bean protein are given below: 

CAldum ChlOTlde 
Ctldum CUortdt HydrooUorio Aeld 
Jf/lOO 3r/ioo 

7^.2 638.S 

It is ai^rent from these results that acid- 
ity decreases the amount of imbibition in the 
presence of the salts tested. 

A few tests made to determine the limits of 
imbibition in concentrated solutions revealed 
the fact that dried plates of 90 parts agar and 


10 parts of bean protein swelled 676.9 per 
cent, in a saturated solution of potassium 
nitrate which has an osmotic ooeffleient of 
about 60 atmospheres. The same material 
swelled 780.9 per cent, in a solution of 60 g. 
of calcium nitrate in 100 co. of water (2-molar 
solution) which has an osnM)tio ooeffloient of 
about 44 atmo^heres. A swdling of 100 per 
cent, was shown in a S-molar solution of 
calcium chloride and if hundredth molar 
hydrochloric acid was added the swdling was 
increased to as much as 200 per cent. These 
facts illustrate very forcibly the possibilities 
of imbibitional absorption against osmotic 
action. The significance of such action in 
parasitism and nutritive couples has been 
discussed elsewhere.* 

All testa in which the samples of colloid 
are presented to the action of the reagent in a 
neutral and dried condition are of course 
widely different in hydratation conditions from 
those prevalent in the protoplast The col- 
loids of the living material are continuously 
subject to interaction and to modifications 
resulting from the action of salts, acids, al- 
kalies and their combinations. 

A few tests in which plates of bio-colloid 
swelling from the action of one solution 
are subjected to another have already been 
described The possibilities presented, how- 
ever, are such as to justify the minutest exam- 
ination. 

In one series dried plates of 90 parts agar 
and 10 parts bean protein were first subjected 
to the action of alkali, to hydrochloric acid 
and to citric acid separately for eighteen 
hours, at the end of which time their full im- 
bibitional cajiacity bad been reached under 
the separate influence of each of these rea- 
gents. The solutions were then pipetted off 
and a second reagent introduced. The initial 
and the secondary action are indicated below. 

Fir$t SiceUing 

HrSnMhlorio Aeld JV/100 Cltrle Aeld JV/100 Bodlnm Hydrtle JT/lOO 

300% 402% 400% 

sSee MscDoagal, D. T., Beginning and 

Physical Basis of Parasitism,^' Plant World, 1917 
in press. 
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A noinber of iesto wen made in wHioh tlie 
same bio-ooUoid was inooeesively aubjeoted to 
a aeriea of reagents with eccpoanrea of two 
houra or more to each one in auooeaaion as 
follows : 


Oodlna HtSaW Bodtiim HydnU HjdnMhlorto Aeld 

ir/ioo jr^oo if/ioo 

300 300 SUght sod irreg- 

ular shrinkage. 


Plates of agar 90 parts gelatine 10 parts, 
.07 mm. in thickness swelled 1,148 per cent 
in 40 minntes in distilled water, then 218 


per cent in 


HCl M 
KOI 100 


in 2 hours, then 430 per 


cent in KOl(M/100) in the next 4 hours, 
after which it stood in the acidified potassium 
chloride solution without measurable change 
for 11 hours. THo replacement of this solu- 
tion by a hundredth molar sodium-hydrate 
solution was followed by an increased imbibi- 
tion equivalent to 643 per cent, of the original 
plate in two hours, at the end of which period 
it had swelled altogether about 2,400 per cent 
of its original thicknoss. 

A similar plate swelled initially 8,857 per 
cent, in 14 hours in water, then shrank about 
800 per cent, in a hundredth molar acidified 
potassium chloride solution in 11 hours, after 
which it swelled about the same amount in 
hundredth molar hydrate. 

Some very striking results were obtained by 
plates ,12 mm. thick of 00 parts agar and 10 
parts bean protein. A trio of samples swelled 
1,416.5 per cent, in 4 hours in distilled water, 
then shrank 208 per cent, in himdredth molar 
acidified potassium chloride in 8.6 hours, then 
swelled 643 per cent, in hundred molar sodium 
hydrate in 13 hours and 1,250 per cent, in 
distilled water in 14 hours. At the end of 
this time a total increase of about a hundred 
per cent, in hundredth molar hydroohlorio acid 
took place. A second trio of some material 
swelled about 400 per cent in less than an hour 
in water, then 200 per cent in 8 hours in hun- 
dredth molar acidified potassium chloride so- 
lution, then 750 per cent in 8JS hours in 
hundredth molar sodium hydrate, 1,588 per 
cent in water in 10 hours. After this total 
imbibition of about 2,600 per cent bad been 


readied immersion in hundredth molar addi- 
fled potassinm diloiide for 8 houra produoed a 
ddiydration of only 167 per oent, not all of 
which was regained when the addifled salt so- 
lution was replaced with water. 

These two series serve to illustrate dianges 
in imbibition capadty which might take place 
in the protoplast. It would be highly unwise 
to generalize upon the basis of the meager re- 
sults available, yet the records described sug- 
gest certain reasonable assumptions. Among 
those may be included the inference that after 
a plate of bio-colloid is in a swelling stage 
the addition of an acidified salt solution checks 
the rate of swelling if the total amount is still 
below that possible in the solution. If the 
swelling is already beyond tbe total possible 
in the acidified salt solution some dehydration 
occurs, but by no moans enough to reduce the 
swelling to the acidified salt total. Dehydra- 
tion effects from hydrochloric or dtrio add 
were very slight The appboation of alkalies 
in advanced stages of swelling after acidified 
salt solutions seemed to increase swelling be- 
yond the total possible in a simple immersion 
in alkali. 

Analyses of modifications of growth rates 
must therefore take into account not the 
simple total effect of any solution upon the col- 
loids of the enlarging protoplast, but upon 
those bodies os already modified by previously 
acting solutions. 

The chief interest in all of the experimenta- 
tion on imbibition described in this and in 
previous papers has been directed to various 
effects simulating growth by acids, alkalies, 
salts and combinations upon bio-colloids as 
illustrated by the mixtures described. The 
differential action which might ensue from the 
addition or subtraction of a nitrogenous oom- 
pound from the carbohydrate body of proto- 
plasts in special tracts, changing the imbibition 
capacity of chromoBomes, of spindles or cell 
plates, etc., may well play an important port 
m the mechanics of mitosis and cell division. 

D. T. ICaoDodoal, 
H. A Spokhh, 

DIBXBT LABOBATOaT, 

Tuosoh, Ajukona, 

Jane 4, 1917 
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THE MAGNETIC FIELD OF AN ATOM^ 

Thb salntance and stractnre of the atom, 
the movements of its parts, and ita proper- 
ties, are, perhaps, the most fundamental 
subjects of modern physical investigation. 
And although the structure and even the 
substance of the atom can as yet only be 
inferred, nevertheless its numerous and 
2 go varied phenomena not only challenge the 
theorist, but also, through their manifold 
checks, afford him at every turn the very 
best guidance to an approximately correct 
inference. Among the more important of 
these phenomena are the actiona of atoms 
in respect to absorption and emission of 
28^ radiation under various conditions of tem- 
perature, pressure, magnetic and electric 
fields. Crystal fontns, chemical reactions 
287 and magnetic properties offer additional 
suggestions and valuable tests. 

One of the most interesting inferences 
concerning the atom is this: that it has a 
very powerful magnetic field. This infer- 
ence is supported by a number of investiga- 
tions of entirely different character which 
it is proposed in what follows to outline 
briefly and in approximately their chrono- 
logical order. 

1. The electromagnetic theory of ether 
vibrations so satisfactorily accounted for 
many known phenomena and so success- 
fully predicted others, including wireleps 
telegraphy, that it was long ago generally 
believed that all radiation, including light, 

1 Presented at the eyinpoMum on “The fltruo- 
tnre of Matter “ at a joint meeting of the Seetione 
of Phyilos and Chemistry of the Aioorioau Aaso- 
eiation for the Advancement of Science, The Amer- 
ican Physical Society and the American Chemical 
Society, New York, December 27, 1916. 
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must have iU origin in rapidly oscillating 
or ort>itally moving electric charges whose 
periods are the same as the periods of the 
emitted radiation. Further, since spectral 
lines, except those belonging to bands, were 
found always to be characteristic of the 
elements and never of their compounds, it 
soon became evident that the correspond- 
ing radiations are of atomic and not molec- 
ular origin. Hence the natural conclusion 
that the atoms of all elements, for all give 
line spectra, are either associated with or 
consist, in part at least, of electric charges 
undergoing complete periodic changes of 
distribution or position at the rate ob- 
viously found by dividing the velocity of 
any given radiation by the corresponding 
wave-length, changes, therefore, in the 
ease of green light, at the rate of some six 
thousand million million per second. Such 
numbers, of course, are appalling, but the 
logic is inexorable. 

2. In 1885 Balmer^ announced his re- 
markable though empirical series formula 
as applied to the visible hydrogen lines 
and JT, ; that is 

*• - 3. 4, 6, etc , 

a formula that has since been found to 
give with great accuracy the wave fre- 
quencies of the whole hydrogen series of at 
least 35 lines. The same general formula, 
or some modification of it, such as Ryd- 
berg’s, 

h m W ( — — - — ^ 

X "Vo* (n-HcW’ 

gives with equal accuracy the wave fre- 
quencies of the lines of many other series 
of various elements. 

Here, then, was a further important hint 
in regard to the structure of the atom, but 
for a long while no one interpreted what it 
meant 

ijnn. der Pky*., 20, 80, 1888. 


8. In 1897 Lord Rayleigh* emphasised 
the fact that the vibrations producing spec- 
tral series hardly could result from ordi- 
nary elastic or electric forces of restitu- 
tion since each of these gives equations in- 
volving squares of the frequencies — the 
displacement being expressed in terms of 
sin t/X its acceleration involves the factor 
1/X* — while the Balmer and wwiilsv for- 
muliB that so closely follow the lines as they 
actually occur contain only first powers of 
this term. 

Although Lord Rayleigh’s paper was es- 
sentially negative in respect to atomic 
structure, it nevertheless was an important 
contribution to this difficult subject in that 
it rendered well nigh untenable certain 
theories that appeared then to be more or 
leas generally held, namely, all that com- 
pared the atom to an elastic sphere, paral- 
lelopiped, or other solid, and those alike 
that assumed it to be some unknown type 
of Herteian oscillator. 

4. In the meantime two other important 
spectroscopic phenomena were announced 
that at first seemed to render far more diffi- 
cult any satisfactory interpretation of the 
atom and its structure. These were, a, the 
pressure displacement of spectrum lines, 
discovered by Mohler and the author* in 
1895, and, b, the magnetic resolution and 
dispersion of such lines, discovered by Zee- 
man* in 1896. 

5. About this same time investigations 
on electric discharges through gases, and 
analogous phenomena, became world wide, 
initiated mainly by the wonders of the X- 
rays and largely sustained by the frequent 
stimuli of new discoveries by Thomson, 
Rutherford, Madame Curie, and their bril- 
liant associates. 

Among the many important results of 

* PML Mag^ 44, 308, 1887. 

• Jtirophy*. Jr., 8, 114, 1898. 

«Pk4t. Hog., 48, 888, 1897. 
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theae nomeroiu investigatloiui are the die- 
coTeriee that negative eleotricity ocoara in 
mnltiplea of a perfectly definite and accu- 
rately meaaurable unit ; that thia unit, the 
negative electron, perhaps in large num- 
bera, is at least an integral part of all 
atoms; that electrons often are ejected 
from an atom ; that when ejected they leave 
with enormous vdocities ; that when in mo- 
tion they possess inertia ; and that this in- 
ertia increases with the velocity. 

Naturally such discoveries suggested the 
Saturnian and other similar atomic mod- 
els, several of which have been elaborately 
discussed. 

6. In 1906 the author* computed the pos- 
sible magnetic field of a Saturnian atom 
and found in this field a vera causa, per- 
haps an adequate cause, of the hitherto un- 
explained pressure shift of spectral lines. 
A simple presentation of the argument is 
as follows ; 

Assuming Thomson’s Saturnian atom of 
revolving rings of electrons, it seems prob- 
able that the wave frequency of the radia- 
tion emitted by any one of the rings of a 
given atom may be a simple multiple of its 
otbital frequency. Any bunching, for in- 
stance, of the electrons, however tempo- 
rary, would produce radiation whose fre- 
quency was ^e same as that of the com- 
plete orbital revolutions. But this revolu- 
tion of rings of electrons, presumably 
around a common axis, constitute so many 
circular electric currents which obviously 
produce solenoidal magnetic fields, and 
themselve are subject to inductive effects. 

Now it has been shown by Langevin* that 
in the case of a ring of electrons any forced 
change in the magnetic flux merely alters 
the orbital speed without changing the 
radius. Hence the self induction remains 
constant and if £ be the induced electro- 
motive force, then 

• Attrophjft, Jr., 83 , 888 , 1806 . 

• /owiuU dt PhyiUpu, 4, 678, 1900. 


K~L^ + Ih. 

in which L is the self-induction, B the 
ohmic resistance and t the strength of the 
current. But in the case of an atmnic ring 
of electrcMis E =idN/dt — rate of change 
of magnetic flux through the ring, and 
B=0, presumably. 

Hence 


dN .dt 



That is, the induced current in the ring is 
directly proportional to the change in the 
magnetic flux through it. Furthermore, 
the induced current is permanent instead 
of momentary as in ordinary circuits, so 
long as the change in JV is permanent. 

In this connection it is interesting to note 
that Kamerlingh Onnes* has recently diown 
by a series of brilliant experiments that an 
induced current may last for hours with 
but little reduction (less than 1 per cent, 
per hour) in a lead wire solenoid at very 
low temperatures. 

Now, from the Zeeman effect it is obvious 
that radiating atoms are acted upon by an 
external magnetic field, and, therefore the 
inference is immediate that these atoms 
themselves possess magnetic fields of their 
own — they could not othfirwise be acted 
upon by a magnetic force. Also, since the 
the kind and magnitude of the Zeeman 
effect is independent of temperature, as 
shown by both radiation and absorption, it 
follows that the atomic field must also be 
independent of temperature. 

Further, as magnetic fields are known 
always to exist in connection with electric 
currents, and not certainly known ever to 
be due to any other cause, and as moving 
electrons constitute the only known electno 

tyature, 83, 481, 1814 
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eiuTent, it therefore will be aaiamed that 
the atom 'a magnetio field is due to orbitally 
revolving rings of electrons, subject to tem- 
porarjr bunchings or other disturbances, 
poasiblj tile shift of an electron from one 
ring to another, that render the ring so dis- 
turbed, or the shifting electron, radiative 
during the brief interval m which equilib- 
riom is being regained. 

Let V be the velocity of light, X the wave- 
length of the emitted radiation, <p the angu- 
lar velocity of the electrons as seen from 
the center of the orbit, 8 the average 
strength of the enclosed magnetic field, K 
a constant and n a whole number, perhaps 
unity. Then 

( 1 ) 

Henco 

- ± KdS ( 2 ) 

Prom (1) and (2) 

d\ _^dS 
x" S' 

But dS is added to the fields of some atoms 
and subtracted from the fields of others by 
the application of an external magnetic 
field of strength H to any mass of gas. 
Hence 

d\ H 
X “5 • 

By substituting for dfif in (2) we get 
dx K , ^ 

But this is the well-known Zeeman law, 
and therefore it appears that the assumed 
simple structure of the atom must at least 
crudely resemble its actual structure. 

From the known values of H, A and dX 
the computed value of 8, the average 
strength of the atomic magnetio field, is of 
the order of 10* gauss. 

Similarly from the probable size of the 
atom, tiuliu8=10'' cm., and the charge of 


the electron it is easy to calculate the mag- 
netic field at the center of tiie ring system 
on any definite assumptitm of the speed of 
rotation and nnmber of electrons. 

If it is assumed that the period pf rota- 
tion is the same as that of the emitted radi- 
ation, and that N, the number of electrons 
in the atom, is of the order 

N=A IV 

in which A is the atomic weight, a number 
many investigators regard as probable, then 
the computed intensily of the magnetio 
field at the center of an iron, titanium, or 
other such atom is of the order of 10*, 
roughly 2,000 times the most intense field 
yet produced between the poles of electro- 
magnets. 

Whatever the strengths of these fields, 
each atom must act inductively on all its 
neighbors and in turn be acted upon by 
them, to an extent that for each couple 
varies approximately as the cube of the dis- 
tance between their centers. If two atoms 
in the turmoil of the electric arc, for in- 
stance, chance closely to approach with 
similar poles facing each other their mutual 
induction will be such as to increase the 
speed of their electrons, and thus for the 
instant slightly to shift their spectrum lines 
to the violet. If, however, they approach 
with opposite poles facing each other the 
shift will be to the red. But in the second 
case the atoms clearly will come closer to- 
gether, thus producing stronger inductions 
and greater shifts, than in the first Hence 
the net result is a displacement of the maxi- 
mum intensity of the line to the red. 

When the gas pressure about the light 
source, an electric arc, suppose, is low the 
distance between neighboring atoms is rela- 
tively large and therefore during only a 
correspondingly small fraction of the time is 
any given atom under the strong indnetive 
influence of others. During the rest of the 
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time the freqaenoy of its vibration is un- 
disturbed. Hence the epectmin lines given 
out by rarefied gases, in which an atom is 
only “ occasionally ” close to another, are 
comparatively clean and sharp. With in- 
crease of pressure the free path is decreased 
and the total interval of disturbance length* 
ened to practically the same fractional ex- 
tent. If, for instance, the pressure is 
doubled, temperature remaining constant, 
the free path is halved, atomic “collisions,” 
total duration of an atom’s close proximity 
to others, and, therefore, quEmtity of shifted 
light all are at least doubled. Hence with 
increase of pressure a spectral Ime must 
spread (independent of the Doppler effect) 
and its maximum intensity shift to the red. 

Under very heavy pressures the atoms 
are always within mutually disturbing dis- 
tances, and therefore under such conditions 
their lines gradually merge into a contin- 
uous spectrum. 

It might seem that atoms with such 
strong magnetic fields necessarily would 
cluster into rods and rings, like iron filings 
in a magnetic field. In short, that at any 
attainable temperature, a gas consisting of 
such atoms would collapse into— who knows 
whatT 

To test this point consider an extreme 
case. Let two atoms, each consisting of a 
single circular ring of 5 X 10* electrons 
and an equivalent positive nucleus at its 
center, face each other on a common axis, 
and let the orbital revolution of their rings 
have the frequency of yellow light of wave- 
length . 6 ( 1 ; Find the electric and magnetic 
forces between them. 

The magnetic flux through either ring 
due to the presence of the other is given by 
the expression 


in which i is the strength of the current, 
r the radius of the ring, and x the distance 


between the centers. Hence the magnetio 
force between the rings is found by the 
equation 

Assume the electronic charge to be 4.774 
X 10-*®, Millikan’s value, and let r=10~* 
cm. Then when 

x-r, 

y»iMUii - 1.6561 dynes, 

lOr lOOr 

9139X10-*dync, 9 37 X lO"* dyne. 

The electric force between the two atom 
models consists of four parts; namely, 
attraction between each nucleus and its 
neighbor’s ring, repulsion between the 
nuclei and repulsion beween the rings. 
The problem of computing this force is 
not so simple as, at first sight, it is 
likely to appear. However, a general solu- 
tion of the problem of the rings (rings 
of different radii and linear densities) in the 
form of a converging series has been kindly 
furnished by Professor R. S. Woodward. 
A similar solution of the somewhat simpler 
problem presented by duplicate atom mod- 
els gives the following total electric forces 
(repulsions) between them: 

X * r, 

3678X10* dynes, 

lOr lOOr 

34 186 dynes, 6 45 X 10~* dyne. 

Of course it is not assumed that any such 
force as that computed for x=r, about 
3.65 kilograms, actually exists between any 
two atoms. Neither does it seem probable 
that atoms can get so close that their cen- 
ters are separated by only a single atomio 
radius. However, the calculations appear 
to prove that the electric forces between any 
atomic models of the kind here assumed 
would be more than sufficient to prevent 
collapse through the interaction of their 
powerful magnetic fields. 
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7. In 1907 and again in 1908 Weiaa* 
reached the oonoluaion, through a series of 
magnetic determinations at various temper- 
atures, that the atomic magnetic field of 
ferro-magnetic substances is of the order 
10* gauss. 

8. At about the same time, that is, in 
1908, Bitz* gave an elaborate discussion of 
a molecular model designed to account for 
the occurrence of series among spectral 
lines. He recognized the force of Lord 
Bayleigh’s objection to the assumption of 
a model in which the electrons vibrated 
under either mechanical (elastic) or elec- 
trical forces, since such forces give equa- 
tions involving squares of the frequencies. 
He therefore assumed the electrons to vi- 
brate or describe orbits in planes at right 
angles to the lines of magnetic fields, under 
which conditions the reciprocal of the 
wave-length, 1/X, is given by the equation 

1 

\ nw 

in which e is the electronic charge, m the 
electronic mass, J7 the magnetic field, and 
v the velocity of light. Hence for this 
equation to apply to the spectral region of 
the average Balmer series H must be of the 
order of 10* gauss. 

At the distance r from the adjacent pole 
of a magnet whose pole strength is n, and 
length I, 

and 

1 l_ I 

X (r + O'J 

It I = ns and r = as 

x"^{o'''(o-t-n)*}’ 3. 

Ua = 2 

I J<mr. da PXya, 8, p. 661, 1007 ; 7, p. 840, 1008. 

■ .dnn..dar Pftpa., 86, 660, 1008. 


which is identical with Balmer's equation 
for the hydrogen series. 

Hence on electron vibrating at the dis- 
tance 2t from such an elementary magnet 
of length s and proper strength will give 
the spectrum line . If 2, 3, etc., of these 
elementary magnets should be placed end 
on, the electron would emit H , etc., 
respectively. 

Bitz does not state what he considers the 
probable origin of the elementary mag- 
netic field. As above explained, however, 
it conceivably may be due to the orbital 
revolution of the electrons themselves. 
Further, the different magnetic fields de- 
manded by a Balmer series may, perhaps, 
be provided by a number of concentric 
rings of electrons, the field abruptly chang- 
ing on crossing each ring from one to 
another interspace. This conception ob- 
viates the necessity of assuming the mag- 
nets to be placed end on, an arrangement 
that is impossible if the magnetic fields are 
of electric origin. 

In speaking of Bitz's theory, Zeeman** 
says: Though there is something artificial 
about this explanation, it is the best we 
have at the present moment.” 

9. Within the past year or two Oxley** 
has shown that the change of magnetic sus- 
ceptibility on crystallization of some 40 
diamagnetic substances examined can be 
satisfactorily explained on the assumption 
of molecular magnetic fields of the order 
of 10* gauss. He says in part : 

1. The ehsnge of mueeptlhUlty observed on eiTS- 
tsUlsstion demands a lo^ moleenlar 6eld of thu 
order of iatenaity [10* gauss]. 

8. The aatnral double refraetton of a erystal- 
line snbstaaee as eompared with the artlielal 
double refraction which can be Induced In a liquid 
by the strongest magnetle Held at our dlapooal is 
consistent with the value of the local molecular 
field implied by (1) for diamagnetle eryetaUlne 
media. 

‘Magneto-optics,’* p. 188, 1018. 

PMl. Trans, goy. goo., 816, p. 06, 1016. 
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8. (1) ud (8) together Implj that the eggre^ 
gate of tho lo^ Intaailty of Tnegnetleettmi per 
nait Ydame of a dUmagaetio nbitaaoe ia eom- 
perabla with tho eatoratlon inteniltj of magnetiia- 
tlon of a forro-magnetle ■abotanee. 

4. Tho above reenlti lead to a eorreet eetimate 
of the energy (potential) aoeooiated with the eryi- 
talUne etruetnre, In virtue of the moleenlar gronp- 
lAg, as tooted by the magnitude of the latent heat. 

5. Zjutly, nnleae the foreee binding the dlamag- 
aetie moleeiilee together were of the order of mag- 
nitude itated, we ehould not be able to detect a 
departure of the experimental value of the ape- 
eifle heat near the fusion point from the value 
ealonlated on Debye’au theory [of apeolfle heat]. 
Every aubstance inveetigated by Nemat and 
liindemann diaeloeee such a departure. 

The above evidence ia sufficient to establish the 
exlftenee of an intense local molecular field of the 
order KT gauss, if interpreted magnetically, In 
those diamagnetic cryitalline substances (about 40 
of which have been Investigated) which show a 
measurable change of % [specific magnetic susceptl- 
blUty] on erystallixation. 

10. Finally, Professor Ernest Merritt, 
in an address to the American Physical So- 
ciety in 1915, showed, through the fluores- 
cence bands of uranium salts, interesting 
evidence of the existence of atomic mag- 
netic fields of the order 10® gauss. 

Hence, from all the foregoing, which 
could be greatly elaborated, it seems that 
there is much and varied evidence in favor 
of the assumption that atoms have very 
powerful magnetic fields, due, presumably, 
to orbital revolutions of electrons. 

Of course no one claims that more than 
a mere beginning has been made in the so- 
lution of the problem of the atom, but 
there is abundant evidence from many 
sources that this beginning is real. 

W. J. Humphretb 

U. 8. WBaTHis BuBxau, 

Washington, D. C. 


KENTUCKY A3 AN OIL STATE 
At the present writing (Jane, 1917) Ken- 
tacky stands in the limelight as a proepeotive 
oil state. Due to the fact that the Irvine Dia- 
ls der Pkys., 39, 769, 1918. 


trict of Estill Ooonty has been extended over 
a large area together with the greatly renewed 
activity in the older Kentucky fields operators 
are now turning their attention to the state 
as a whole. This is particularly true of oil 
men from the Hid-continent Field. So it ap- 
pears that the latter port of this year and the 
early months of 1918 will forever settle the 
question as to the state’s potential rank in the 
production of petroleum and natural gas. 
Test wells are to bo drilled in nearly every 
county in the state and the most modem ap- 
plications of petroleum geology are being 
freely used Tip to the present time most of 
the *^wild cat” work has progressed only to 
the mapping or leasing state, but the high 
standing of the companies interested is a good 
indicator of the developments that undoubtedly 
will follow. 

There ore four important geological factors 
that are always met in the search for new oil 
fields. When all of them are found to work in 
harmony great fields, like those of Oklahoma, 
Kansas and Texas or those of Pennsylvania, 
Ohio and West Virginia, are tho result. Geo- 
logical structure,” such as anticlines, domes, 
etc., constitute only one of these factors. A 
largo numlber of structures do not produce oil 
or gas. They may or may not produce salt 
water. Furthermore, they may lie in what 
would be considered favorable regions. In 
such cases the detail which may have been ex- 
pended in mapping them is of no avail 
Such conditions result from failure of one or 
more of the three other factors, namdy either 
(1) there is no open “sand” or other porous 
medium under the structure to serve as a re- 
tainer for oil and gas, or (2) there has never 
been present any salt water or other water in 
the sand to serve as a concentrating factor; 
that is, no gathering of oil and gas from a 
disseminated state to a commercial body; or 
(8) there is an absence of petroliferous shale 
or other fossil-bearing rocks that produce oil 
in a disseminated form. 

Now the future of Kentucky as an oil state 
d^iends on the four factors above mentioned: 
(1) structure, (2) sand, (3) water, (4) original 
oil. There can be no question about the state 
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having three of the above points in its favor» 
namely^ (1) structure* (2) water* (3) original 
oiL There are numerous favorable structural 
conditions in various counties of the stata 
The rocks contain plenty of water and there 
are some good beds of oil-bearing shala The 
Devonian Black Shale is particularly a splendid 
carrier of original oil. The fourth factor is* 
however, as yet to be proved of sufficient im- 
portance to place Kentucky in high rank as an 
oil state ; namely* " sand.’^ In great oil £elda 
there are large bodies of sand or retaining 
reservoirs in close proximity to beds of oil- 
bearing shale There arc frequently several 
such “ sands” in the geological column in close 
relationships to oil-shalo beds. 

In Kentucky the sands ” or “ porous beds ” 
near the Devonian Oil Shale are carrying most 
of the oil so for discovered. In Wayne County 
tliese sands lie in the Waverly scries above the 
Black Shale, but in other districts the oil is 
hold below the shale in porous bods of lime- 
stone. This is true of the oil fields at Irvine, 
Gannul City* Oampton, Munefee County and 
other districts of eastern Kentucky. In the 
coal basins of eastern Kentucky and western 
Kentucky there are a large number of beds of 
porous quartz sandstone; they lie in the 
Chester and Pennsylvania series, but in con- 
nection with these sandstone beds, oil riiales 
must be proved to exist in order that any par- 
ticular structure may be found productive. 
If, for instance* a bod of oil shale like the 
Devonian Black Shale could be found just 
above or below the Big Clifty Sandstone at the 
base of the Chester, then an anticline contain- 
ing these beds at sufficient depth would most 
certainly make a big oil and gas field like those 
of Oklahoma; but it so happens that in a great 
many cases m Kentucky the oil shales do not 
lie near dependable porous reservoir rocks or 
else the porous sandstones in the higher por- 
tion of the geological column, such as those 
above enumerated, do not have near them any 
great amount of typical oil shale. 

In conclnsion the writer desires to state it 
os his opinion that Kentucky is not to rank 
high as an oil state in comparison with many 
other a^B in the United States where the 


four factors work in harmony and there are 
numerous porous sands near beds of oil diale; 
however, the writer wishes to emphasize the 
probability that a number of structures in 
Kentucky will find the four factors working 
together and will furnish new oil pools that 
will be highly valuable to those who are for- 
tunate enough to discover them. 

Careful studies by geologists working in the 
state will serve to gather a groat deal of im- 
portant information in addition to merely 
mapping suitable structural conditions in any 
particular locality. 

Jauks H. Gardnkr 

Tulsa, Qxla. 


OVERWINTERING OP THE APPLE- 
SCAB FUNGUS 

Though it is generally known that the scab 
disease of the apple, caused by the fungus Ven- 
turia inequdlis, sometimes attacks tho young 
twigs of susceptible varieties of the apple, yet 
not much has been published on this phase of 
the disease in North America. 

Morse and Darrows^ show that the conidia 
of this fungus survived the winter on apple 
twigs and germinated readily in tho spring. 
They found no evidence, however, that the 
mycelium exists during the winter as a living 
stroma and produces conidia in the spring. 

A review of the litorature of this subject is 
given by Morse and Darrows. Wallaoe” also 
reviews the literature of the persistence of the 
stroma on the twigs and the hibernation of 
conidia and is convinced that twig infection 
is not of common occurrence and that conidia 
can not withstand winter temperatures 

The writer’s attention was first called to scab 
disease on the young shoots of the apple in the 
fall of 1015, when a number of badly diseased 
twigs of a McIntosh apple tree were sent to 
the college for determination. Thqy were 
forwarded by Dr. E. W. Henderson, of Man- 
sonville, in this province. The twigs were de- 
foliated for several inches from the tips* and 
the loaves that remained below showed a very 
severe attack of scab. The twigs were severely 

1 PhytopatK, 3 ; 265, October, 1913. 

> Bun. Conell, 836, 198. 
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injured, many of them being in a dying oondi* 
tion. The bark woe studded with the pustules 
of the scab disease and abundant oonidia were 
present Another collection was sent by Dr. 
Henderson on request a few weeks later. 
Many of the twigs were now dead and few 
oonidia remained. 

Another collection of diseased twigs was ro* 
oeired about the first of Apnl from Professor 
Shaw, collected at Truro Agricultural Oollego, 
N. 8., also from a McIntosh tree. Many of 
these twigs were killed back several inches and 
in the dead and also in the living bark abun- 
dant pustules of the scab were present. The 
affected twigs showed the characteristics de- 
scribed by Morse and Barrows. The bark was 
more or less thickly studded with light brown 
spots which examination showed to be blister- 
like areas due to the death and pushing out of 
the epidemuB of the twigs. Many of these 
light-brown areas were roundish or oval with 
a dark center. A number, however, lacked the 
dark central area. Pieces of the diseased bark 
were removed, embedded in paraffin and sec- 
tioned, and the sections and diseased twigs ex- 
amined. A well-developed stroma was present, 
and many oonidia beneath the raised epider- 
mis. The dark center was composed chiefly of 
the conidiophores of the fungus, the exposed 
conidia having fallen away. 

Dr. Henderson and Professor Shaw were 
asked to forward diseased twigs collected about 
bloBSoming time, and both generously re- 
sponded. The oollection from Professor Shaw 
was received about the first of Jana A 
few inches of the tips of some of these twigs 
were dead, but the bark of the living parts and 
of the living twigs contained many scattered 
postules of the apple scab actively producing 
oonidia, the pustules being olive green from 
the abundant conidia. The dead parts of the 
twigs were thickly covered with scab pustules 
of the previous season, but the stroma was 
dead or not producing oonidia. 

The fresh oonidia were placed in hanging 
drops of distillated water and they germinated 
os freely and vigorously as oonidia obtained a 
short time later from the young leaves of an 
apple in the ordiard. 


Pieces of the bark containing living pus- 
tules were fixed, embedded in paraflAn and sec- 
tioned. The stroma was very well developed, 
reaching a maximum thicknm of 200 microDS, 
while the maximum thickness of the stroma on 
the fruit was about 65 microns. It was also 
evident that the stroma was actively produc- 
ing conidia at the time of fixation. 

Mr. A. G. Turney* describes the scab as 
being troublesome in the twigs of susc^tible 
varieties and states that in one orchard all the 
twigs of the previous year's growth of the 
Fomeuse were covered with scab spots. Ho 
also found the amount of scab on the fruit was 
much reduced by trimming off tho diseased 
twigs early in the spring He had previously 
failed to control scab in this orchard by spray- 
ing alone. However, he does not claim the re- 
sults were entirely due to the spraying. He 
states in a letter to the writer that the scab is 
quite common in the coastal regions as a twig 
infestation, and it may be found also in al- 
most any orchard inland, but rarely so bad as 
to be a serious hindrance to growth. 

Professor Shaw m a letter to the writer 
states that he found severe twig injury from 
scab in several different regions in Nova 
Scotia. The twigs ooUected at Mansonville, 
Quebec, at blossoming time by Dr. Henderson 
did not show any living pustules, but as not 
many of them had been cut back into the living 
wood the negative evidence was not satisfac- 
tory. 

The twigs that had been received from 
Truro, N. 6., about tho first of April were left 
about eight weeks in the laboratory under ordi- 
nary conditions. Conidia were then token 
from the scabbed areas and were tested in 
hanging drops of distilled water for germina- 
tion. A small percentage was found to germi- 
nate. A second test gave the same result The 
spores were taken from beneath the blistered 
bark, so that they had a certain amount of pro- 
tection from the cold and from drying. 

The writer is convinced from these experi- 
ments and observations that in certain regions 

• Report of the Hortkolturist, Provinee of New 
Brunswick, p. 100, 1915. 
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near the coast ai^ eoab may winter on the 
twigs of Busoeptible varietiee sudi as Fameuse 
and McIntosh os a dormant stroma and pro- 
duce abundant conidia in the spring. It also 
confirms Morse and Darrow’s conclusion that 
under certain conditions and with, certain 
Tarieties of apples diseased twigs and water 
sprouts may be an important factor in the 
propagation and spread of the disease. 

Mr. J. S. Dash when a senior student at 
Macdonald College devoted some time to the 
study of apple scab and the results of his 
studies were embodied in an unpublished paper 
now in the coUoge library. He collected scabby 
apples early in the spring that had lain under 
the snoW all winter and found that about five 
to ten per cent, of the conidia germinated. 

On November 27 of the present year the 
writer collected scabby apples that had lain 
under the trees after their fall without protec- 
tion of any kind. During late fall and early 
winter the temperature fell below the freezing 
point fifteen times, rising above during the 
day. There were two periods of severe frost 
followed by mild weather, the minimum tem- 
perature of the first being 11^ F. and of the 
second on November 20 being F. Conidia 
were abundant on the scab ^x>ts and these 
were placed in hanging drops of distilled 
water. The spores germinated freely and vig- 
orously and in twenty-four hours showed 
many germ tubes over 100 microns in length. 
By count of the spores present in a number of 
microscopio fields in several hanging drops it 
was found that over 26 per cent had germi- 
nated. Only those with well-developed germ 
tubes were counted. The conidia were ex- 
amined immediately after being placed in the 
distilled water, and there could be no doubt 
whatever that the germ tubes had developed 
while in the water. 

It would seem from these oheervationa that 
the conidia are more resistant to low tempera- 
tures than is generally supposed. As material 
is available it is hoped to cany on further ex- 
periments along this line during the winter 
and spring. W. P. Fsassb 

M&ODOVAIA OCSiTilSS, 
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ICISNTIFIC BVKNTS 

BABON DAIROKU ElKUCRl 

Babob Dajboku Eikuohi died suddenly at 
his villa at Chigasaki, Japan, on August 19. 
Baron Kikuchi was graduated from the Uni- 
versity of Cambridge, England, with the rank 
of wrangler.” He became professor of mathe- 
matics in the Imperial University at Tokyo 
and later its president He was for a time the 
Imperial Minister of Education and a member 
of the Emperor’s Privy Council at the time of 
his death. 

He was active and influential in the organi- 
zation of the Japanese National Academy of 
Sciences, the National Educational Associa- 
tion and in the development of all the soien- 
tific and educational interests of the empire. 
He was the author of many contributions to 
scientific journals and several books, including 
a notable volume on ^'Japanese Education,” 
consisting of a series of lectures delivered at 
the University of London in 1907. Baron 
Kikuchi made several visits to the United 
States, lecturing in our principal cities and at 
several of our leading institutions of learning. 
He was looking forward to another visit to 
America in the very near future, and his many 
friends in this country will learn of his death 
with profound regret 

THE PBODUCTION OP POTASH IN THE UNITED 
BTATBl 

More potash has been produced during the 
first six months of 1917 than was made during 
the entire year 1916. The reports received by 
the United States Geological Survey, Depart- 
ment of tile Interior, have been reduced to 
terms of the commercial unit commonly used 
to measure the available or water-soluble pot- 
ash (K,0) in the product, and only material 
actually sold by the producer during this 
period is included. The weight of the mate- 
rials handled was therefore much greater than 
represented by these figures. 

This table includes practically all potash 
produced. 

The Ntimska alkali lakes still lead, having 
yielded about one third the entire production. 
There are now at least four important opera- 
tors in this fidd. 
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mncKAKT or thi noDOonow or potabh ik thb 
VNmD Buns, jAinrABT m tntn 
(iNOLUBin), 1017 


ATiUftbh FotMh 


Bonrot (B^) 

Natanl ultf or biinoB . . . 7,749 
Alunlte and doit from ce- 
ment mlUi and blait fur- 
nace! 1,867 

Kelp 2,143 

J>lBtill6r3r alop, wool waah- 
Inga and mlBcellaneous 

Indnatiial waitea 2,163 

Wood aahea 111^ 


ValwatFolot 
of ahlomoat 

92,808,240 


746,676 

1,348,095 


876,714 

84,414 


14,023 $6,864,039 


The production from Searlee Lake, Calif., 
would undoubtedly be materially aaeiated by 
passage of the legislation now before the House 
of Bepresentativcs dealing with the leasing of 
potash-bearing lands. Continued uncertainty 
as to the statue of titles to this property has 
hampered development of this important de- 
posit. 

No production is reported from feldspar or 
other silicate rocks, but considerable quanti- 
ties of potash salts and potash-bearing fertiliz- 
ers were obtained from the dusts in cement 
miUs and blast furnaces. 

The production from kelp was about 16 per 
cent of the total, as it was in 1016. 

Potash from distillery slop and other organic 
sourcca made 16 per cent or more of the total. 

The production of potash from wood ashes, 
including first sorts,'' pearlash " and other 
grades, is supposed to have been much greater 
than it was in 1016, but reports from these 
producers have been much delayed and the fig- 
ures obtained thus far are probably not rep- 
resentative. The potash made from wood ashes 
thus far reported amounted to 923 tons, which 
is assumed to average at least 60 per cent. 
K,0. This k perhaps too low, but definite in- 
formation as to the grade of thk material is 
difficult to obtain. 

The prices quoted range from $3.60 to $6 a 
unit, a unit meaning 1 per cent of potash 
(K|0) in a ton of the material as marketed— 

1 Only 26 reports of production from wood sshes 
have coma In, some of the larger produeere not har- 
ing made returns. 


that is, a product carrying 26 per cent E,0 
may be eold at $4 a unit, which would be $100 
a ton for the material mariceted. 

The figures given seem to indicate that the 
production for 1017 will exceed 26,000 tons of 
potash (K,0) or two and one half timeh that 
made in 1016. This is about 10 per cent, of the 
average normal yearly consumption of the 
country before the war, showing the need of 
further stimulating domoetio production of 
potash. 

THE MUSEUM OP THE ROYAL COLLEGE OP 
SURGEONS OP ENGLAND 

The annual report of the Conservator of the 
Museum of the Boyal College of Surgeons of 
England, as abstracted in the Bntiah Medical 
Journal, contains a review of work done in the 
museum. Professor Keith states that besides 
routine investigations carried on by the staff, 
Dr. Colin Mackenzie had not only continued 
his inquiries into the anatomy and physiology 
of Australian mammals, but acting also as a 
member of the honorary staff at the Military 
Orthopedic Hospital, Shepherd's Bush, bad 
found it advantageous to combine his work at 
the hospital with a research, bearing on his 
cases, in the workrooms of the College. The 
comparative anatomy of the muscles of the 
forearm appears to throw much light on their 
exact significance in man which may prove of 
value in surgery. The specimens of bone 
grafts which accompanied Major £. W. Hey 
Groves’s Jacksonian Prize Essay are distin- 
guished in the report as of particular merit. 
Many preparations of value have been added 
to the pathological, teratological, and particu- 
larly to the anthropological series; the latter 
include prehistoric human bones unearthed 
during trenching operations, not only in home 
drill but also at the front The four complete 
skeletons of gorillas, each representing a dif- 
ferent stage of growth, collected in the German 
Oameroons, and generously purchased and pre- 
sented to the museum by Sir John Bland- 
SuttoD, will provide an opportunity of illus- 
trating various stages in the growth of that 
anthropoid which, in a stmotural senses is 
man's nearest ration. Among drawings ao- 
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quired by tho muBeum is a sketch made for 
John Hunter representing a duck which had 
partially assumed the plumage of a drake^ a 
subject in which he was greatly interested* 
Lastly, we may add that the executors of Dr. 
Robert Rozbuzgh have presented tho original 
mechanical spray apparatus which Lord Lister 
employed in tho Royal Infirmary, Edinburgh, 
and exhibited at the Plymouth meeting of the 
British Medical Association in 1871 during the 
course of bis address in siugery. It had two 
nozzles attached to independent caoutchouc 
tubes, furnishing large clouds of spray, that 
could be directed, if necessary, to opposite 
sides of the part operated on. Dr Roxburgh 
was Lister’s last house-surgeon at the Royal 
Infirmary. Lister went to King’s OoUege, 
London, to fill the chair of clinical surgery in 
suoceasion to Sir William Fergusson in 1877. 

THE MATO FOUNDATION AND THE UNIVE&- 
8ITT OP MINNESOTA 

The board of regents of tho University of 
Minnesota have ratified by unanimous vote the 
permanent agreement making the Mayo Foun- 
dation at Rochester tho absolute property of 
the university, to be used x>erpetnally for 
higher medical education and research. Se- 
curities totaling 81,650,845, representing the 
fortunes of Drs. William J. and Charles Mayo, 
were turned over to the university. 

“ We turn over to the regents tho bulk of our 
savings of a generation as an outright gift,” 
said Dr. William J. Mayo, who is a member of 
the board of regents, but who did not vote on 
the proposaL ‘'The money came from the 
people, and we feel it should return to the 
people — a continuing fund that dxall serve this 
state for generations to come.” 

Expenses of the foundation will be paid by 
the Drs. Mayo until a fund of $8,000,000 has 
accumulated. Thereafter the income from the 
fund will maintain it. 

The foundation has been affiliated with the 
university for two years, which was agreed 
upon as a trial period. Under the final agree- 
ment tho headquarters of the foundation can 
be moved from Rochester to another point in 
the state after twenty-eight years. Ten per 
cent of the yearly income may be ezi>ended 


outside the state and another ten per cent may 
be used to investigate epidemics inside and 
outside the state. 

It was announced that one of the Mayos 
would go to France with recruits next year and 
that they would take turns there until the end 
of the war. 


SCIENTIFIC NOTES AND NEWS 

M. Paul Painlev£ has been chosen to be 
premier of the French Republia M. Painlev5 
has been professor of mathematics in the Uni- 
versity of Paris and of mechanics at the Paris 
Polytechnic School. 

M. G. Fayet, assistant director of the Nice 
Observatory, has been appointed director in 
succession to the late General Bassot. 

Da. R. W, Wood, professor of physics in 
the Johns Hopkins University, is now in 
France engaged in scientific research in co- 
operation with members of the Paris Acad- 
emy of Sciences. Dr. Wood left about three 
we^ ago, following the receipt of a cable- 
gram from Premier Ribot offering him the 
tentative ranking of major in the French army. 

Da. Raymokd Pearl, biologist and head of 
the department of biology of the Maine Agri- 
cultural Experiment Station, has been granted 
leave of absence from that institution for the 
duration of the war, to take charge of the sta- 
tistical department of the United States Food 
Administration. He left the experiment sta- 
tion for Washington early in June, accom- 
panied by Dr. Frank M. Surface, biologist of 
the Maine Station, who was also granted leave 
of absence for the same work. The following 
are associated, for the duration of the war, 
with Dr. Pearl in the statistioal work of the 
Food Administration : 

Dr. H. B. Jennings, The Johns Hopktni Univeriity. 
Dr. W, E. Kellieott, Goneher OoUege. 

Dr. n. B. Willard, University of Maine. 

Mr. John Bice Miner, Maine Agrieultnral Experi- 
ment Station. 

Da. A. W. Dox, for the past seven years 
chief of the section of chemistry of the Iowa 
Agricultural Experiment Station, has been 
granted leave of absence to accept a oommia- 
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non as captain in the food division of tho 
Sanitary Corps of the National Army. 

Dr. Frank 0. Qephart, chemist of the Bns- 
sell Sage Institute of Pathology, has received 
a commission as captain in the Sanitary Corps, 
United States National Army, with headquar- 
ters at the Surgeon General’s office, Washing- 
ton, D. C. 

Dr. II. B. Glascock has resigned from the 
professorship of biobgy at Do Pauw Univer- 
sity and will engage in service with the Med- 
ical Corps. 

The War Department has refused to ac- 
cept the resignation of Dr. James W. Inches, 
health officer of Detroit, from the Detroit Col- 
lege of Medicine and Surgery Base Hospital 
No. 80, in order to allow him to accept an ap- 
pointment by the American Bed Cross as one 
of the fifteen commissioned specialists to study 
conditions abroad. 

B. K. CoGHLAN has resigned as associate pro- 
fessor of highway engineering at the Agricul- 
tural and Mechanical College of Texas. He is 
captain in the Engineer Officers’ Beserve 
Corps and has been ordered to Ft. Leaven- 
worth. £. O. Francisco, who was assistant pro- 
fessor of civil engineering at the college dur- 
ing the last session, has been commissioned a 
second lieutenant in the Engineer Officers’ Be- 
serve Corps and has also boon ordered to Ft. 
Leavenworth. 

Dr. Jaueb D. Maddrill, of the Travelers 
Insurance Company, has become actuary of 
the bureau of efficiency and economy at Wash- 
ington. Dr. Maddrill has been in charge of 
the International Geodetic Observatory at 
Ukiab, Calif., and instructor in insurance 
mathematics at the University of California. 
BLis position at Washington will call for the 
preparation of a plan for pensioning all 
the civil employees of the government, num- 
bering more than 800,000, and for other cal- 
culations of an actuarial and statistical na- 
ture. 

Dr. Lewis B. Harris has been appointed di- 
rector of the Bureau of Preventable Diseases 
of the New York City Health Department to 
succeed Dr. Bertram Waters, who has resigned 


from the Department of Health to resume his 
private practise. 

Mr. L. E. Warren, for eight years associate 
chemist in the chemical laboratory of the 
American Medical Association, has resigned 
his position to take charge of the research lab- 
oratories of the New York plant of Wm. B. 
Warner & Co. 

Dr. Maurice G. Mehl, former head of the 
department of geology and director of the 
school of engineenug and geology at the Uni- 
versity of Oklahoma, has given up his work in 
that institution and will for the present give 
his time to a study of the oil and gas condi- 
tions of Oklahoma and Kansas, 

Professor Junius HKNiiERaoN, of the Uni- 
versity of Colorado, has recently returned from 
an expedition to northern Wyoming. The col- 
lections obtained consist principally of land 
shells and fossils. 

Professor C. C. Nutting has recently re- 
turned from Barbados and other West Indian 
Islands, where ho has been looking over the 
ground in preparation for a party of zoologists 
who propose to visit that region next spring. 
This expedition will be under the auspices of 
the graduate college of the State University 
of Iowa, and will consist of instructors and 
graduate students in zoology; and the plan is 
to select some suitable point as a base of 
oiierations for the exploration and study of 
typical coral reefs. Dredging will be carried 
on, probably to a depth of two hundred fath- 
oms, and a zoological laboratory will be estab- 
lished on shore. In his preliminary trip Pro- 
fessor Nutting visited the Islands of St 
Thomas, St Croix, St Kitts, Antigua, 
Dominica, Martinique, St Lucia and Barba- 
dos. The proposed expedition will probably 
make cither Barbados or Antigua the base for 
their operations. 

The Norwegian explorer, Boald Amundsen, 
is at present preparing an Arctic expedition, 
which will start next March or April. A new 
expedition ship has been built, replete with 
every modem requirement in the way of tech- 
nical equipment. Amundson intends to take 
an aeroplane on board to be used for reoon- 
noitcring in the Arctic regions. 
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Lbotursbs before the graduate summer quar- 
ter in mediome of tbe University of Illinois in- 
cluded Dr. Sidney L Kombausert assistant 
professor of zoology in the ITorthwestem 
University, on Sex determination and the 
nature of secondary sexual oharacteristics’’; 
Dr. Beuben M. Strong, associate professor 
of anatomy in the Vanderbilt University, 
on ‘‘Adaptation in bone architecture’’; Dr. 
Orville H. Brown, of Phmnix, Arizona, on 
“Asthma,” and Dr. Addison Oulick, assistant 
professor of physiology in the University of 
Missouri, on “ Oveisfceding and the calorie 
problem in human metabolism.” 

We learn from JV'afure that the fifth annual 
meeting of the Indian Science Congress will 
be held in Lahore on January 9 to 12 next, 
under the presidency of Dr. O. T. Walker, 
F.B.S., Director-General of Observatories. 
The sectional presidents will be: Dr. L. Oolo- 
man (Agriculture), Dr. Wall Mahomed 
(Physics and Mathematics), Dr. G. J. Fowler 
(Chemistry), Dr. Ohoudhuri (Zoology and 
Ethnology), Hr. B. S. Hole (Botany), Mr. E. 
S. Pinfold (Geology). Dr. J. L. Simonsen, of 
the Presidency College, Madras, is the hono- 
raiy secretary for the meeting. 

SsooNP Lieut. Edward Oslxr, BJL, only 
son of Sir William Osier, died in England on 
August 31. He was wounded recently while 
on active duty in France, and had been token 
to England for treatment. 

Frofxssoe S. B. Kellbhkb, Erasmus Smith 
professor of mathematics in the University of 
Dublm, died on August 16. 

It is reported from London that A. Chester 
Beatty, a Columbia alumnus, has offered his 
London house as an American Offlloera’ Hos- 
pital under the supervision of the Columbia 
Hospital Unit The Columbia Unit is under 
the direction of Dr. George E. Brewer, of the 
College of Physiciana and Surgeons and the 
Presbyterian Hospital. The unit is now in 
England. It is also stated that American 
medical officers will take charge of the mili- 
tary hospitals at Manchester, Salford, Liver- 
pool, Leeds, Birmingham, and Cardiff, and the 


civil medical practitioners at present in diarge 
of those hospitals will be informed that their 
services are no longer required. It is under- 
stood that the reason for the change is that 
the services of the civilian doctors are required 
for the needs of the population, who have been 
inadequately served, owing to the attendanoe 
of BO many physicians at the military hos- 
pitals. 

A Chemical Industries Bureau is in course 
of formation in Sweden, the object of which 
will be to bring together the Swedish chemical 
industrial interests. 

The Tootal Broadhurst Lee Company of 
Great Britain announces that “ assured of the 
importance of research and education in the 
struggle for the world’s trade, the directors 
have decided to set aside £10,000 a year for 
five years for this purpose.” The provisional 
committee on research and education for the 
cotton industry will, at the close of the cur- 
rent holiday season, issue a prospectus of the 
new government-incepted and aided organiza- 
tion. This definite industrial research federa- 
tion of the cotton trade will be followed by 
the establishment of institutes and labora- 
tories. A provisional committee to organize 
textile research associations in the woollen 
trade has been formed. 

The Proceedings of the Nineteenth Inter- 
national Congress of Americanists, held at 
Washington, December 27-81, 1016, baa just 
made its appearance. It is a handsome royal 
octavo volume of 717 pages, with many illus- 
trations, and in addition to the proceedings of 
the congress includes ninety articles on Amer- 
ican archeology, ethnology, folklore and tradi- 
tion, history, linguistics, and physical anthro- 
pology. The work was prepared by Dr, A. 
Hrdlicka, of the Unit^ States National 
Museum, who was general secretary of the con- 
gress, and edited by Mr. F. W. Hodge, of the 
Bureau of American Ethnology. 

Br the will of Julian A. Heilman, a residu- 
ary fund, which may amount to 1100,000, is 
created to be used by Mount Sinai Hospital 
for the purpose of cancer research woik. 
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Fbek public Ifiotuiea of ibe New York 
Botanical Garden are beinff delivered in the 
Lecture Hall of the Museum Building of the 
Garden, Bronx Park, on Saturday afternoons, 
at four o’clock, as follows ; 

Beptenber 1. ^'OoUeotiag fangi in the Cata- 
killf,*’ by Dr. W. A. MurriU. 

September 8. '*Tbe origin and history of 
soils/' by Dr. A. HolUek. 

September 15. Growing fresh vegetables in 
the back yard," by Mr. H. G. Parsons. 

September 22. "Some botanical featnree of 
northern Gape Breton," by Dr. G. E. Nichols 

(Elzhibition of Dahlias, September 22 and 23) 

September 20. "Growing nut trees," by Dr. 
W. C. Doming. 

October 6. "Autumn coloration," by Dr. A. B. 
Stoat 

October 13. "The relation of forests to water 
supply," by Dr. G. C. Fisher. 

(Catskill Aqueduct Celebration Lecture) 

October 20. "Fall planting and winter protec- 
tion," by Mr. G. V. Nash. 

The Paris Academy of Sciences has decided 
to establish a National Physical and Mechan- 
ical Laboratory for the purpose of scientific re- 
search, directed in a marked degree to the 
benefit and use of the industries. The labora- 
tory will be controlled by a council, of which 
half the members will be nominated by the 
academy, one fourth by the state department, 
and the remainder by the chief industrial as- 
sociations. The executive control will be in 
the hands of a small technical committee. 
Existing laboratories engaged in similar work 
will be affiliated with the National Laboratory, 
and will work in close relationship with it 
Substantial funds are to be provided for work- 
ing expenses and for the assistance of the 
affiliated institutions. 

At the request of the government, the coun- 
cil of the British Medical Association has sub- 
mitted the following plan for the creation of 
the Ministry of Health: ** That a ministxy of 
health should be created to take over from ex- 
isting government departments such duties as 
are concerned with the healGi of the com- 
munity, and to deal with those duties only; 
that the administrative functions of the min- 


istry should be carried out by a board presided 
over by administer of cabinet rank; that the 
country be divided into suitable administra- 
tive areas under local administrative health 
centers consisting of representatives (a) of 
the rating authorities; (b) of the education 
authorities; (e) of the persons contributing to 
a scheme of health insurance (including em- 
ployers of labor); (d) the medical profession; 
(a) public hospitals; (/) dentists; (p) pharma- 
cists, and (/t) nurses; that the principal med- 
ical officers of each center should be two, of 
equal status, one representing the clinical side 
(chief clinical officer) and the other the pre- 
ventive side of medicine (medical officer of 
health) ; that for each area, hospitals, clinics or 
treatment centers should be recognised or es- 
tablished at which persons entitled to treat- 
ment under the public scheme should be able 
to obtain institutional, consultative or spe- 
cialist services on the recommendation of their 
medical attendant.” The meeting passed a 
resolution by an overwhelming majority in 
favor of the appointment of a ministry of 
health. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

Bbown University receives $100,000 for a 
teachers’ fund and $4,000 for the purchase of 
volumes of American poetry by the will of tho 
kte Samuel 0. Eastman, of Concord, N. H. 
The Concord Public Library is given $2,000, 
the New Hampshire Historical Society $4,000, 
end $8,000 will go to charity. One half the 
residue of the estate is willed to Brown Uni- 
versity, one fourth to the Concord Public 
Library, and one fourth to the New Hampshire 
Historical Society. 

The University of Maine and Bates and 
Colby Colleges have postponed their opening 
for about a month to allow students to con- 
tinue their work on farms and in industries. 

Fborbsor WiLLUH A. ScHAPiB, of the de- 
partment of political science of the University 
of Minnesota, has been dismined, following an 
investigatioQ of the attitude on the war of 
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members of the faculty. Professor Sdiaper 
denies that he has boon disloyal. 

Da. WiLLiui Allkk Nulson, professor of 
English at Harvard University, has been 
footed president of Smith College. He sue* 
oeeds Dr. Marion L. Burton, who has become 
president of the University of Miupesota. 

James 0. Naqle has been appointed dean of 
engineering and professor of civil engmeering 
in the Agricultural and Mechanical College of 
Texas, succeeding D. W. Spence whose death 
occurred in June. 

PttOFEssoB W. S. Fbankmn, formerly of Le- 
high University, has accepted a position as 
special lecturer and teacher at the Massa- 
chusetts Institute of Technology, partly in the 
department of physics and partly in the de- 
partment of electrical engineering. Pro- 
fessor Franldin requests his correspondents to 
note his new address. 

Db. 0. H. Shattuok, for the past eight 
years head of the deportment of forestry, Uni- 
versity of Idaho, has accepted the position as 
professor of forestry with the University of 
California. 

Da. Wright A. Gasdites, formerly associate 
professor of plant physiology m the Univer- 
sity of Idaho, has been appointed professor of 
plant physiology and head of the department 
of botany in the Alabama Folytochnio In- 
stitute. 

Db. Alfred H. W. Povah, formerly in- 
structor in botany in the University of Michi- 
gan, has been appointed special lecturer in 
forest mycology in The New York State Col- 
lege of Forestry at Syracuse University. 

Mb. Ralph Hubbabd, formerly of Cornell 
University, has bcMm appointed assistant in the 
museum and zoological department of the Uni- 
versity of Colorado. 

Mb. Samuel Wood Gbiser, formerly pro- 
fessor of biology and geology in Guilford Col- 
lege, has been appointed professor of biology in 
Upper Iowa University. 

At the University of Oregon, Charles H. 
Edmondson, FbJ), (Iowa, '06), assistant pro- 
fessor of soology, and Albc^ £. Caswell, Ph J)., 


(Stanford, ’ll), assistant professor of physics, 
have been promoted to full professorships, and 
Raymond H. Wheeler, Ph.D. (Claris ’16), in- 
structor in psychology, has been made an as- 
sistant professor. During the present summer 
Dr. Edmondson has been studying the 
of the North Pacific Ooaat with a view to their 
conservation for food purposes. 

Dr. Lloyd Balderstok, of Ridgway, Pa., has 
been appointed professor of leather chemistry 
and technology in tho college of agriculture of 
the Tohoku Imperial University, at Sapporo, 
Japan. 


DISCUSSION AND CORRESPONDENCE 
ON THE **RAWNB88” OF SUBSOILS 
Ik the interost of accuracy tho writer feds 
impdled to call the attention of investigators 
of soils to some facts with reference to the in- 
fertility of subsoils which do not seem to be 
generally appreciated. This statement is 
called forth at this time by the recent paper 
of Alway, McDole and Rost' ; the observations 
upon which it is based are of long standing 
but have not been described because of mat- 
ters of greater importance which have inter- 
vened to prevent such description. The 
authors just cited caU attention to the ohar- 
acterietio sterility of subsoils of humid re- 
gions with which every student of soils is of 
course familiar. No one can deny that fact. 
They go on, however, to cite Hilgard, and 
Wohltmann who had viaitcd California, to the 
effect that subsoils of arid regious are not 
sterile^ but serve just as well or bettor than 
surface soils in that region for the support of 
plant life whether the latter be of legume or 
non-legume order. 

Neither Hilgard’a nor Wohltmann’s obser- 
vations are in full accord with mine except 
in certain cases which I shall refer to below. 
In studying the soil conditions of the Great 
Valley of California and particularly those of 
the citrus and alfalfa growing districts, I 
have repeatedly observed the vegetation, nat- 
ural or planted, which is to be found on the 
freshly graded fields. Gradbg is done, of 

1 ffoisnos, VoL 8, p. 6, January, 1617. 
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course, in preparation of soils for irrigation 
and may result frequently in the removal of 
sereral inches to two, three or oven more feet 
of surface soil in order that a level field may 
be produced. This is particularly striking m 
the case of the well-known and, on genetic 
groimds, highly interesting ''hog wallow” 
lands which comprise very large areas of the 
Sacramento and San Joaquin Valleys. On 
the citrus lands either barley or alfalfa may 
bo grown for a year or more in the preparation 
of the soil for the citrus trees. Wherever 
barley is sown, it is always possible to distin- 
guish between the spots in the field from 
which the surface soil has been removed and 
those which still consist of surface soil. On 
the latter the barley looks as nearly normal as 
the given soil type will permit it, whereas on 
the former the.barley growth, if it is at all vis- 
ible, is stunted and yellow and frequently does 
not live though the growing season. Only in 
places where considerable surface soil has in 
the process of grading become admbeed with 
the subsoil, have 1 ever noted an approach to 
good barley growth. 

In the case of alfalfa, however, I can only 
recall one or two instances of failure to grow 
as well on the raw subsoil as on the surface 
soil. The difference between the behavior of 
barley and alfalfa on the subsoil in question 
is probably to be ascribed to the paucity in 
avatlahls nitrogen which is known to char- 
acterize subsoils. Under such conditions, bar- 
ley can, at best, only make very poor growth, 
whereas the alfalfa, if inoculated, is independ- 
ent of the available nitrogen supply in the 
soil. It should be added that with the ad- 
mixture to some extent of surface soil with 
the subsoil in the process of grading a large 
enough number of B radieieola is introduced 
all through the graded land to insure to alfalfa 
the necessary nitrogen for its growth, an ad- 
vantage which that legume in common with 
others does not share with non-legumes. The 
case noted in Berkeley by Hilgard regarding 
which the latter is quoted by Alway, McDole 
and Host, is undoubtedly that of an observa- 
tion on the campus of the University of Oali- 
fomia, on tlie surface of which there has been 


so much filling and cutting for a number of 
years as to render questionable in any instance 
the real origin of the soil or subsoil observed. 
In my knowledge of the campiu, I have known 
the excavation of subsoil material which had 
not long before been surface soil to result in 
bringing it book to its original condition again. 
We should not exxioct such material to be as 
inert and as unresponsive in growing non- 
legumes as real subsoil material. Arguing, 
however, from direct observation, I should like 
to add that I have frequently observed on the 
same campus, in places in which deep excava- 
tions were accomplished, that very little 
vegetation appeared for a year or more after 
the true subsoil material had been opened to 
air, light and the sun’s warmth, as well as to 
the effects of inoculation by dust from surface 
soils. Such vegetation as did establish itself 
consisted almost invariably of bur clover. 
Nedicago denliculata. When other plants 
were present, they were usually found to be 
alfilaria, Erodium cicutarium, a plant which is 
most commonly associated with bur clover on 
California soils and which probably profits by 
the nitrogen fixed by the clover. The bur 
clover plants found on such sterile subsoil ma- 
terial as is above described have always beeoi 
found to be abundantly supplied with nodules. 

The writer^s observations lead him to believe, 
therefore, that subsoils of arid regions are 
nearly if not quito as raw as those of humid 
r^ions and that despite the great differences 
between tho two in many respects, the first 
wiU not support plant growth to a much 
greater extent than the latter. The close re- 
semblance which obtains between our subsoils 
and our surface soils, and which does not char- 
acterize tho soils and subsoils of humid re- 
gions, appears, therefore, to be no index to the 
productivity of our subsoils. I should judge, 
in fact, from the statements of Alway, McDole 
and Host, that the California subsoils are not 
supcfTior to the Nebraska subsoils in any re- 
spect from the point of view here under con- 
sideration. As above pointed out, it soems 
fairly certain that tho chief cause of the raw- 
ness of subsoils is tho lack of available nitro- 
gen in them for the support of the non-legume. 
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This deduction seema to be supported by the 
fact that legumes when inoculated will grow 
in the raw subsoils, whereas the non-legumes 
will not. That legumes will not grow on sub- 
soils of humid regions as is claimed by Alway, 
McDole and Boat is not, so far as 1 am aware, 
proved. In any case their olaim that the 
failure of such inoculated legumes to develop 
on humid subsoils is to be attributed to a 
lack of availability of the phosphoric acid or 
of the potash or of both,” appears to be an 
assumption which is unsupported by fact. 
Data on the content of water-soluble phos- 
phoric acid and potash in subsoils of humid 
regions give no indication, so far as the writer 
is aware, of a paucity in those respects which 
would at all account for the total failure to 
develop manifested by the inoculated legume 
planta mentioned above. If inoculated le- 
gume seeds do fail to develop on humid sub- 
soils, such failure must be accounted for, it 
would seem, on other grounds than those pro- 
posed by Alway, UcDole and Rost. 

It may also be added here that Hilgard’s 
explanation for the rawness” of subsoils is 
probably neither correct nor necessary. One 
is not obliged to assume a washing down of 
fine clay and silt particles from the soil into 
the subsoil to account for very imperfect 
aeration in the latter. Indeed, the sands of 
nearly uniform texture for several feet in 
depth, which are common in California, ex- 
hibit similar rawness in the subsoil, to that of 
the loams and clays which are underlaid by 
almost impenetrable silty clays, 

BUHUABr 

1. Subsoils of arid regions are certainly no 
less '‘raw” than those of semi-arid regions, 
and probably only slightly less so than those 
of humid regions. 

2. If, as seems as yet unproved, inoculated 
.legume seeds fail to develop on humid subsoil 
material, such failure can not justifiably be 
attributed as is done by Alway, McDolo and 
Ros^ to a lack of available phosphoric acid 
and iiotash. 

a.^A lack of available nitrogen probably is 
sufficient to account for rawness of subsoils. 


4. The poor aeration of eubeoils which in- 
directly results in their rawness, may be ac- 
counted for more simidy than by Hilgard’i 
explanation of the washing down of fine par- 
ticles into the subsoil, which prevents proper 
aeration. Ohab. B. laraAM 

Univxbsity or CAXjroaNiA 

NOltTHBBN LIGHTS 

To THs Editor or Sciekcb : Readers of 8oi- 
SNCS will be interested to note the following 
observation of the northern lights. We noted 
them here on the evening of August 9 at about 
8:45. They extendod across the sky from 
northwest to east by northeast. They ap- 
peared as streaks, not very wide, and there 
was little or no flickering. A diffuse glow in 
the sky was more evident than the streaks. 
The night was clear and bright, so that this 
may account for the fact that they were not 
very prominent. They seemed to extend from 
40® to 70® in height. At 9.86 r.M. they were 
still visible^ but shortly after 10 there was no 
trace of them. 

The northern lights, of which so many ac- 
counts were published in Science about this 
time last year, were observed here also, al- 
though I do not recall that any one reported 
the fact Thomas Btrd Magath 

U. B. Burxau or Fibherixb 
Biolooioal Station, 

Fairtort, Iowa 

THE NEW MOON 

To the Editor or Soiencs; In making some 
computations last March about the occurrence 
of New Moon, an error of statement was dis- 
covered in the 9th edition of the Encyclo- 
pesdia Britannica under ^^Oalendar,” Yol. IV., 
p. 594, and repeated in the 11th edition, Vol. 
IV., p. 993; it is also given in Barlow & 
Bryan’s “Mathematical Astronomy,” p. 216. 
The erroneous statement is that New Moon oc- 
curred on January 1 in 1 b.o. New Moon in 
January, 1 B.O., occurred on January 25, 19^ 
26* Jerusalem Mean Civil Time. 

Otto Elote 

Dominion Obbxrvatobt, 

July 81, 1917 
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ESASMUI DARWIN AND BENJAMIN FRANKLIN 

Extracts from two preriouBly unpublished 
letters from Erasmus Darwin to Benjamin 
Franklin appeared in Soiknoe, June 9, 1916. 
Oonoeming one of these letters, Dr. L. Hussa- 
ko^ the author of the article in which they ap* 
peered, wrote: 

It is addressed simply: "Dr. Pranblin, Amer- 
ica,” and opens in the grandiloquent style of the 
time (1787) as follows: 

*‘D€ar Sir, Whilst I am writing to a Philosopher 
A a Friend, I can scarcely forget that I am also 
writing to the greatest Statesman of the present, 
or perhaps of any century. ...” 

The following paragraph from Anna Sew- 
ard’s “Ifemoirs of the Life of Dr. Darwin,” 
which appeared in 1864, throws an interesting 
sidelight on this letter: 

In sllnsion to (his) perpetusl travelling, a gentle- 
man once humorously directed a letter, ”Dr. Dar- 
win, upon the road.” When himself wrote to Dr. 
Franklin, complimenting him on having united phil- 
osophy to modem science, he directed his letter 
merely thus, ”Dr. Franklin, America”; and said 
he felt Inclined to make a still more flattering 
snperscription. ”Dr. Franklin, the World.” His 
letter reached the sage, who first disarmed the 
lightning of its fatal power, for the answer to It 
arrived, and was shown in the Darwinian circles; in 
vdiich had been questioned the likelihood of Dr. 
Franklin ever receiving a letter of such general 
superscription as the whole western empire. Its 
safe arrival was amongst the triumphs of genius 
combined with exertion, ”they make the world 
their country.” 

The other hitherto unpublished letter Dr. 
Hussakof says is remarkable chiefly for one 
sentence near the end, which contains the 
amaxing information that even as far back as 
that (1772), someone was pusriing over the 
idea of making a phonograph. ‘ 1 have heard/ 
writes Dr. Darwin, ^of somebody that at- 
tempted to make a speaking machine pray 
was there any Truth in any such ReportsI ’ ” 

Charles Darwin in Krause’s Life of Eras- 
mus Darwin” (p. 120), says that a speaking 
machine was a favorite idea of his grandfather 
and for this end he invented a phonetic alpha- 
bet Erasmus Darwin himself says in his 

Temple of Nature” (1802), note No. 16: 


1 have treated with greater coafldenee on the 
formation of artieolate sounds, u 1 many years 
ego gave eonalderabla attention to this subjeet for 
the purpose of improving shorthand; at that time 
I contrived a wooden mouth with lips of soft 
leather, and with a valve over the back part of It 
for nostrils, both which could be quickly opened or 
closed by the pressure of the fingers, the voeality 
was given by a silk ribbon about an inch long and 
a quarter of an inch wide stretched between two 
bits of smooth wood a httle hollowed; so that 
when a gentle current of air from bellows was 
blown on the edge of the ribbon, it gave an agree- 
able tone, as it vibrated between the wooden sides, 
much like a human voice. This head pronounced 
the p, b, m, and the vowel a, with so great nicety 
as to deceive all who heard it unseen, when It pro- 
nounced mama, papa, map and pam ; and had a 
most plaintive tone, when the lips were gradnally 
closed. 

All the other scientific subjects referred to 
by Darwin in these letters to Franklin are to 
be found discussed in one or more of Darwin’s 
published works. 

Dr. Darwin’s prophetic insight along biolog- 
ical lines is well paralleled in another sphere in 
the following verges from his “Economy of 
Vegetation,” Canto I : 

Soon shall thy arm, Ukconqurb ’d Stkau \ afar 

Drag the slow barge, or drive the rapid car; 

Or on wide-waving wings expanded bear 

The flying-chariot through the fields of air. 

And again in a footnote* 

There is reason to believe it (steam) may in 
time be ajiplied to the rowing of barges, and the 
moving of carnages along the road. Aa the spe- 
cific levity of air is too great for the support of 
great burdens by balloons, there seoms no probable 
method of flying conveniently but by the power of 
steam, or some other explosive material, which 
another half century may probably discover. 

Finally, the following lines from the “ Econ- 
omy of Vegetation,” Canto II, may have 
added interest to-day : 

So, borne on sounding pinions to the WxsT, 

When Tyrant-Power had built his eagle nest; 
While from his eyry shriek’d the famish’d brood, 
Clenched their sharp claws, and champ’d their 

beaks for blood, 

Immortal Fxavklin watch’d the callow crew, 

And stabb’d the struggling Vampires, ere they flew. 
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"-Tbe patriot-flame with quick contagion ran, 
Hill lighted hill, and man eleotrifled man; 

Her heroes slain awhile Ooluubia. mourn'd, 

And crown'd with laurels Libxbtt return'd. 

Lorakde Loss Woodrutt 
Osborn Zoouxitoil Laboeatobt, 

Talx TJntvxesitt 


SCIENTIFIC BOOKS 
The Modem Milk Problem. By J. Soott 
MacNutt, Lecturer on Public Health Serv- 
ice, Massachusotts Institute of Technology. 
Macmillan Co , New York. 268 pages. 
Price $2.00 

It would seem as if little that is new and 
interesting could be added to the multitu- 
dinous papers, circulars and books on milk 
that have appeared in recent years. The 
present book is a distinct acquisition, how- 
ever, to the literature on the subject It is 
written in a clear style, end presented in such 
a way as to command the reader’s attention 
throughout. While the various important 
phases of milk production are dealt with at 
some length, with due emphasis on the neces- 
sity of producing clean and safe milk, its 
most distinctive feature is its illuminating 
treatment of the economic factors which enter 
into the present-day milk problem. 

Like Rosenau, the author believes that the 
producer is the victim of unfortunate ciroum- 
stancos, that he is little understood, and that 
as a rule he docs not receive sufficient com- 
pensation for the capital which he has in- 
vested, the risks which he assumes, and the 
efforts and long hours which he devotes to 
his work. On the other hand, milk is milk 
to the consumer, and he will, with some ex- 
ceptions of course, not protect himself against 
possible infection, but relies ufton health au- 
thorities and medical or civic organisations 
to stand vigil for him. 

One of the chief obstacles to a satisfactory 
solution of the milk problem is the lack of 
understanding and cooperaticm between the 
producer and those who are entrusted with the 
enactment and the enforcement of rules and 
regulations to protect the public. The State 


Agricultural Experiment Station is to-day 
doing much to instruct the fanner in the ways 
of economic milk production, a duty which 
no other agency can better perfonn. 

Good and pure milk is a necessity. Aside 
from an inconsiderable amount of certified 
milk, milk is either good or bad, according 
to the author. So long as the ordinary pro- 
ducer stays within the minimum requirements 
of the law he has no incentive to increase 
the quality of his products. A premium paid 
on quality is one of the solutions of the good 
milk problem. Few producers are paid for 
the extra effort, and hence are content if 
they remain unmolested by the prosecutor. 

The laboratory method of dotermining the 
quality of milk is, in the author’s judgment, 
the most important, while inspection is of 
little merit, aside from the instruction to the 
producer in rational methods of clean milk 
production. The dairy score card also is of 
relatively little value, as it does not furnish 
a true index of the real quality of milk. 
Pasteurization, except for the highest grade, 
is necessary to protect the consumer. Grad- 
ing and the laboratory examination are the 
most important single means of sanitary con- 
trol, grading being the most important single 
factor in economic adjustment. Fair milk 
prices should be paid to both farmer and 
dealer on the basis of quality. 

Several pages of well-chosen references are 
given, and the last 08 pages of the book are 
devoted to a comprehensive appendix in which 
valuable technical and statistical information 
is contained, as shown in the titles: Milk 
Statistics in the United States, Grading Sys- 
tems of the Oommission on Milk Standards, 
the North System, Costs and Prices, and 
Local Experiences and Investigations. 

The book is designed to furnish informa- 
tion, in the author’s words — ^“not merely for 
health officials and milk inspectors, but also 
for dairymen and city milk dealers, agricul- 
tural authorities, legislators charged with the 
framing of milk laws, inquiring consumers 
and members of organisations engaged in 
efforts to secure better milk supplies, physi- 
cians, and all others who are interested in the 
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uadeNtanding and solution of the milk prob- 
lem.” Lbo F. Bsttgxs 

BHXITIXLD SoiXNTino SOBOOL, 

Yale Univebbitt 


SPECIAL ARTICLES 
GRAVITATIONAL RIPULBXON* 

In a paper entitled " Gravitation and Eleo- 
trioal Action ” publiBhed by The Academy of 
Science of St Louis, on July 28, 1916,* the 
following passage may be found; 

These results seem to indicate clearly that gravi- 
tational attraction between masses of matter de- 
pends upon their electrical potential due to elec- 
trical charges upon them. 

Every working day of the present collogo 
year has been devoted to toeting the validity 
of the above statement. All of the experi- 
mental results confirm this conclusion. No 
discordant results have boen obtained. Not 
only was gravitational attraction diminished 
by charges of electricity upon the attracting 
bodies, when direct electrical action was wholly 
cut off by a metal shield, but gravitational 
attraction was converted into a repulsion 
which was greater than the normal attraction. 
On two days, when the influence machine, 
driven by a single-phase motor, was most 
highly efficient, the value of the gravitation 
constant was reduced by 250 and 300 per cent, 
of its maximum value. The maximum value 
of the gravitational attraction was evidently 
exerted when the potential of the attracting 
masaes wag Eero absoluto. The suspended 
massee were two spheres of lead, having a di- 
ameter of one inch, and distant from each 
other 91,5 cm. They were suai>ended on two 
untwisted threads of silk fibers, about 3,4 
millimeters apart, and having a length of 179 
cm. These silk threads were tied together at 
the top and hung around a pulley one inch 
in diameter. Below were two movable pul- 
leys by means of which the distance between 
the Bilk threads could be adjusted to a par- 
alld position. The large masses were spheres 

1 Abstract of a paper to be published by the 
Aeademy of Bolence of St Louis. 

> Trans. Aoad, of So, of St. Louis, XXm., 4 , p. 
178. 


of lead having a diameter of 10 indbes. They 
were mounted on blocks of wood having caster- 
wheels provided with roller bearings, which 
rested upon heavy sheets of hard rubber. The 
screen around the suspended masses was in 
part composed of wood, forming the top, bot- 
tom, and ends. The sides which faced the 
large masses each consisted of two sheets of 
heavy cardboard, outside of which was a sheet 
of metal. They were securely clamped to the 
top, bottom and ends of the enclosing shield 
by means of bars of wood and the joints were 
sealed by means of bccs-wax, which was melted 
and run into the joints by means of a hot iron. 
The entire screen was then surrounded by 
another eliield of metal. A layer of air about 
1.5 cm. in thickness was thus formed between 
the two metal sheets on cither side. A sheet 
of glass was also placed between each of the 
largo masses and the metal sides of the shidd. 
A box of motal fiUod with loose cotton-batting 
was placed in contact with the metal shield, 
alternating in position vnth the large masses. 
This was done in order to prevent as far as 
possible radiation from the nortliem sky from 
producing unbalanced convection currents in 
the air within the screen. 

The largo masses, the metal boxes oontoin- 
tbe cotton, and the metal screen were all in 
metallic connection with each other. All heat 
from tho heating system of the building was 
cut off. The change in the position of the 
suspended masses was determined by means 
of a mirror, telescope and scale, observation 
being made through a narrow slit in the screen 
which was covered by a plate of photographic 
glass, sealed to the inner sheet of metaL 

Three feet distant from the ends of the 
screen and tho side opposite to the observing 
telescope was a lino of insulated metal rods 
upon which was hung metal strips armed with 
800 pins. At one end of this line of rods was 
a metal disc armed with 150 pins. Facing 
this disc was a duplicate disc attached to a 
line of rods hung upon silk cords, and leading 
to the influence machine in an adjoining room. 
There was no gap in the line of rods excepting 
between the two discs having 150 pins soldored 
to them. The rods carrying the 800 pins were 
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directly connected with the shidd and the 
large maBses if a rapid change was desired. 

When either the positive or the negative 
terminal of the machine was applied, the 
attraction of the large masses for the sus- 
pended masses was diminished. It sometimes 
happened that a slight increase was shown at 
first, until a condition of sero potential was 
reached. This was only observed when direct 
contact of the masses with the 800 pins was 
not made. It then required several hours for 
the decrease in gravitational attraction to 
roach a limit. Then when the other terminal 
was applied the masses slowly returned to 
the original position. If this deflection were 
due to heat effects causing convection cur- 
rents of air within the shield, this return mo- 
tion due to change in terminals would not 
occur. 

On the occasion when the most marked 
effects were obtained, the decreasing effect 
took place very slowly, requiring five hours. 
There was no direct contact between the large 
masses and the 800 pins. The positive ter- 
minal had been applied. Negative electrons 
were being drained from the air Burroundiing 
the large masses and from the outer surface 
of these masses. Gravitational attraction had 
been reduced to zero. The negative terminal 
was then applied, and the masses were directly 
connected with the pin conductora by means 
of a metal rod. In five minutes (the time of 
a semi-vibration) the suspended masses hod 
swayed back about half the angle over whidi 
they had slowly moved in the previous five 
hours. They then swayed back and oscillated 
to and fro, the mean of the extreme readings 
representing a decrease of 250 per cent in the 
normal valuo of gravitational attraction be- 
tween the mosses. The arc of vibration 
during the nest forty minutes was about equal 
to that due to normal attraction between the 
masses. 

' On the next morning the suspended masses 
were at rest, in a position which indicated that 
the large masses still repelled the suspended 
masses with a force about 2.5 times that of 
gravitational attraction. This position re- 
mained constant for two hours. The positive 
terminal was then applied and direct oontoot 


was made between the masses and the 800 jiin 
conductors. During the next eighteen min- 
utes the suspended mosses swayed over an arc 
very nearly equal to that due to normal attrac- 
tion. The attraction between tiie masses was 
increased. During the next twdve minutes 
they swayed backward over an arc about twice 
as great. The condition of zero potential bad 
been passed. The force steadily decreased 
during the following ninety minutes. The 
gravitational attraction had then decreased to 
more than 800 per cent, of its maximum value. 
The negative terminal was then applied, and 
in two hours the reading was that at the be- 
ginning of the work of the previous day. 

It is not necessary to continue an experi- 
ment of this kind throughout an entire day. 
Either terminal may be applied when the sus- 
pended masses are at rest, until an appreci- 
able decrease in the gravitational attraction 
has become evident. A reversal of contacts 
of the machine may then be made and the 
masses will slowly sway back to their original 
position. This operation requires less than 
one hour. The evidence is as convincing as 
that produced by a feeble current of electricity 
upon a magnet suspended above it 

No attempt has been made in this work to 
obtain precise results. The aim has been to 
determine whether it would bo proper to con- 
struct the much more expensive apparatus 
which will be needed, and which will permit 
the independent electrification of the sus- 
pended masses. Some results which have been 
obtained have aroused the suspicion that the 

charges” on these masses varies from day 
to day, and that when their potential due to 
these charges is zero absolute, the electrifica- 
tion of the large masses will have no effect 
upon gravitational attraction. A modifica- 
tion of the apparatus used by Boys will be re- 
quired. 

The work here described has been done in 
a private laboratory in the second stoiy of 
Ead’s Hall, now occupied by the physics de- 
partment of Wadington TTniveorsity. 

My thanks are due to the Oamegie Institu- 
tion of Washington, for financial aid in this 
work. 


Francis E. Niphxb 
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TRB CATALAtE CONTENT OV LUMINOUI AND 
NON-LDMINOUl INISCTt COMPARED & 

Aocouhno to Buboia* and o&en the 
pioduotion of li^t by luminoua organiama ia 
aa oxidatiTO proceaa. If this ia true then 
it would seem that oxidation should be cor- 
respondingly more intense in luminoua insects 
than in non-luminoua insects. It has been 
shown that the catalase content of the dif- 
ferent muscles of animals is proportional to 
the amount of oxidation in these muscles and 
that the catalase is increased or decreased 
under the same conditions under which ox- 
idation ia increased or decreased.* This and 
aiihilar eridence would seem to indicate a 
close relationship between the catalase content 
of a tissue and the amount of oxidation in 
that tissue If oxidation is more intense in lu- 
minous than in non-luminous insects then 
the catalase content per unit of weight of 
luminous insects should be greater than that 
of non-luminous insects. The object of this 
investigation was to determine if the catalase 
content per unit of weight is greater in a lu- 
minous insoct^ such as the flrdly (Photinus), 
than it is in non-luminous insects, such as 
moths, butterflies, honey-bees and bumble- 
bees. 

Method . — After the insect was weighed it 
was ground up with sand in a mortar. This 
ground material was added to 50 c.c. of hy- 
drogen peroxide in a bottle and aa the oxygen 
gas was liberated from the hydrogen peroxide 
by the catalase it was conducted through a 
rubber tube into an inverted burette previously 
filled with water. In this way the amount of 
oxygen liberated in ten minutes from 60 c.c. 
of hydrogen peroxide was collected. The vol- 
ume of oxygen was read off directly from the 
burette^ where it had displaced the water. 
After this volume had been reduced to stand- 
ard atmospheric pressure the resulting volume 

1 From the Phytlologloal Laboratory of the Uni- 
versity of Illinois. From experiments carried out 
at Nela Research Laboratory. 

>> Dubois, *'HCeanisma intime de la production 
de la lumUre ebes lea organlsmes vivants,’* 800. 
lAnnemne de Lyon^ Imprimerie A Eey. 

a Burge, The American Journal of Phyetology, 
YoL XLI.B No, 2, August, 1016. 


was taken as a meuure of the catalaae content 
of the insects Knowing the weight of the 
insect, the amount of catalase 80 milli- 
grammes of material was calculated. The 
calculation was made on tiie basis of 80 
milligrammes of material, because it was 
found that three of the fireflies used weighed 
approximately 80 milligrammes. The hy- 
drogen peroxide was prepared by diluting 
commercial hydrogen peroxide with an equal 
volume of distilled water. A full description 
of the method may be found in a previous 
publication. 

ExpenmenU . — T h r e e fireflies previously 
ground up in a mortar with sand were intro- 
duced into a bottle containing .50 c.c. of hydro- 
gen peroxide and the amount of oxygen liber- 
ated in 10 minutes was determined. Ten such 
determinations were made with an average 
of lid C.C. of oxygen per 30 milligrammes 
of firefly. Similarly a moth ground up in 
sand was introduced into 60 cc. of hydro- 
gen peroxide and the amount of oxygen liber- 
ated determinocL The average amount of 
oxygen liberated by moths was 8 c.c. of oxygen 
per 80 milligrammes of material. Determin- 
ations were also mado using honey-bees, bum- 
ble-bees, and butterflies. The amount of oxy- 
gen liberated in none of these determinations 
oxceoded 25 c.c. of oxygen per 80 milligrams 
of material. , 

GoneJusione . — The catalase content of a lu- 
minous insect where oxidation is presumably 
more intense is greater than tliat of a non- 
luminous insect where oxidation is less 
intense. 

W. E. Bdros 

Univkbbitt or Illinois 

BPPBCT OF SMBLTBR OA8B8 ON INSECTS* 

It is often claimed that the waste gases, 
particularly sulphur dioxide, thrown off dur- 
ing the process of smelting copper, lead and 
some other ores, have a very decided influence 
on the number of insects in the vicinity of 
the smelters. Some believe that few if any 

1 Contribution from the laboratories of the 
American Smelting and Refining Co., department 
of agriooltural Investigations. 
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iitteetfl can live in ancih leffions became of the 
baneful effect of the gases^ others beUere that 
insects are unusually abundant there* partio- 
ularly m regions where more or leas injury hat 
been done to Tcgetation under conditions that 
formerly existed in some of the smelters. Bees 
are thought to be particularly susceptible to 
these gases and it is often claimed that their 
numbers are so reduced in smelter regions as 
to seriously affect the fruit crops because the 
flowers arc not properly fertilised. There is 
no basis whatever for any such claims or 
beliefs. For several years I have spent all 
or part of each summer in studying the insects 
in regions where smelters are locatod and, for 
purposes of comparison* in similar adjacent 
regions, and in no instance have 1 been able 
to detect any differences in the number of in- 
sects or in the extent of insect injury, due to 
the presence of smelter gases. 

During the last three years the Department 
of Agricultural investigations of the American 
Smelting & Refining Oo. has carried on exten- 
sive series of experiments to test the effect of 
sulphur dioxide on various kinds of vegeta- 
tion. As insects are often covered over by the 
cabinets when they are placed over the plots 
of grain or other vegetation for fumigating, I 
have had many opportunities to watch their 
behavior when subjected to known quantities 
of sulphur dioxide. 

The cabinets used in these experiments were 
about six feet square and five feet high and 
were made of celluloid with a light framework 
of wood. Through these cabinets a current of 
air carrying a known quantity of sulphur diox- 
ide waa driven by means of electric fans. 
Every precaution was taken to see that the 
concentration of the gas waa constant in all 
parts of the cabinet throughout the experi- 
ment. The time of fumigation varied from 
half an hour to two or three hours. In every 
experiment a check cabinet where conditions 
were exactly similar, except for the absence 
of the sulphur dioxide, was used. The follow- 
ing sets of definite experiments and observa- 
tions were made in 1916. 

A number of honey bees were placed in a 
oabiW where SO^ was being introduced, the 


strength being 1 part of SO, to 1 million ports 
of air. During the half bonr that they were 
submitted to the fumigation the bees behaved 
in the same way as did other bees placed in 
the check cabinet where no gas was being in- 
troduced. 

In another experiment bees, butterflies* 
grasshoppers and mosquitoes were plaoed in 
the cabinet where 6 parts of SO, to 1 million 
parts of air was being introduced. The ex- 
periment was continued for one hour during 
which time the insects behaved in a normal 
way, some of the grasshoppers feeding during 
much of the time as contentedly as they would 
have fed outside of the cabinet. When the 
cabinet was removed the insects flew or hopped 
away and none showed any ill effects due to 
the confinement for one hour in this concen- 
tration of the gas. 

At another time while fumigating some 
alfalfa plants with a very high percentage of 
SO,, 25 parts of the gas to 1 million parts of 
air, I watched a number of insects that were 
on the plants in the cabinet The alfalfa wee- 
vils, adults and larvae, went on with their 
work undisturbed. Flies, mosquitoes, leaf- 
hoppers, grasshoppers and ladybird beetles, 
behaved in a perfectly normal way and at the 
end of the hour over which the experiment ex- 
tended, it could not be seen that the fumiga- 
tion had had any effect on them. 

As the concentration of gas in the last ex- 
periment was several times as high as we should 
ever find in the field even quite near the 
smelters, it is safe to say that the sulphur 
dioxide given off by the smelters has no effect 
whatever on the insects in that region. 

It is true that SO, generated by burning 
sulphur in a room or other enclosed spaces is 
sometimes recommended for killing insects. 
But this is used at the rate of 2 Iba. of sulphur 
for every 1,000 cubic ft. of space. At sea levd 
and at 20° 0. or 68° F. this would give a 
concentration of gas equal to 24,009 parts of 
gas to one million parts of air. Even at this 
rate with prolonged fumigations the insects 
are not always all Idlledl 

Stanford UNiviBaxTr 


B. W. Doanb 
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THB STATIC ATOU^ 

1 HAViE been asked to present in this sym* 
pounm the relation between atomio straa> 
tore and the "Talence bonds” by whioh the 
atoms are regarded as tied together, to form 
the more complicated stmctore of the mole- 
cule. Now the whole theory of molecular 
constitution which 1 have developed rests 
upon the fundamental postulate that the 
atom is internally at rest or nearly so. On 
the other hand, Bohr, who has given spe- 
cial attention to the phenomena of spectral 
series, has been led to the view that the 
electrons in the atom are revolving rapidly 
about a central positive nucleus. Because 
of the wide acceptance by physicists of 
Bohr’s theory of the atom and its orbital 
electrons, and especially in view of the 
very lucid arguments in favor of this 
theory which Professor Millikan has just 
presented to os, I am going to adc your 
permission to modify the subject of my 
paper, and to discoss not the speciflo meth- 
ods of combination among the atoms, but 
rather the question as to whether the eleo- 
trens in the atom and the melecole are in 
rapid motion or are essentially at rest; for 
upon our answer to this question any theory 
of molecular structure must depend. 

Now assuming that the electron plays 
some kind of essential rdle in the linking 
together of the atoms within the molecule, 
and, as far as I am aware, no one conver- 
sant with the main facts of chemistry 

tPraaented at the sjrmpoeiuin «b ‘"The Stme- 
tun of Matter" at a Joint meeting of the Seettona 
of Phraioa and Chemletiy of the Amerlean Asm- 
dation for the Adraaeement of Seieaoe, The Amor- 
lean Phydeal Sodely and the Aatedean Chenrieal 
Soddy, Mew Tork, December 87, 1816. 
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would deny the validitj of thk taramptioD, 
let Qfl eoasder the tTpiopl oompoimda of 
old-fashioned organie ohemiatxy in regard 
to whoae molecular structore we already 
know much — at the very least we may 
speak definitely of the relative positions of 
the atoms within their molecules. Among 
such compounds we find the striking phe- 
nomenon of isomerism. Numerous isomers, 
substances of precisely the same chemical 
eoxistituents and differing only in the relap 
live order in which the atoms are placed 
in the molecule, have been prepared. In 
the case of complex substances, if it were 
worth while, millions of such isomers 
eould 'be prepared. Yet these isomers will 
keep for years, and probably would for 
centuries, without changing into one 
another. In these inert organic compounds 
the atoms are so persistently retained in 
definite positions in the molecule that in 
one part of the molecule atoms may be 
substituted for other atoms and groups for 
groups, sometimes through reactions of 
great violence, without disturbing the ar- 
rangement of the atoms in some other part 
of the molecule. It seems inconceivable 
that electrozu which have any' part in de- 
termining the structure of such a molecule 
eould possess proper motion, whether or- 
bital or chaotic, of any appreciable ampli- 
tude. We must assume rather that these 
electrons are held in the atom in fixed equi- 
librium positions, about which they may 
experience minute oscillations under the 
influence of high temperature or electric 
discharge, but from which thqr can not de- 
part very far without altering the struc- 
ture of any molecule in which the atom is 
held. 

Let ns therefore eozisider whether the 
pbyiricista on their part offer any irre- 
futable arguments in favor of an atomic 
model ^f the type of Bohr’s. In an atom 
of the simplest type, eomposed of a single 
positive particle and a single electron, if 


these fail to merge with one another until 
their eentua are eoineident— and h is uni- 
versally assumed that they do not so merge 
—only two exidanations are possible : 
either the ordinary law of attraction be- 
tween unlike chugea (Coulomb^ law) 
ceases to be valid at very small distance^ 
or the electron must be in sufficiently rapid 
motion about the atom to ofEset the force 
of electric attraction. The first of these 
explanations is the one which I have 
adopted. The second, which has been 
adopted largely because it appears to save 
Coulomb’s law, is the one which has led to 
Bohrb atomic model, in which the electron 
revolves in definite orbits about the central 
positive particle. Now it has frequently 
been pointed out, and indeed it was well 
recognized by Bohr himself, that this model 
is not consistent with the established prin- 
ciples of the electromagnetic theory, since 
in the classical theory a charged particle 
subjected to any kind of acceleration must 
radiate energy, while, according to the 
Bohr hypothesis, radiation occurs only 
when an dectron falls from one stable orbit 
into another. Since, however, the equa- 
tion for electromagnetic radiation is one 
of the more abstruse and less immediate 
deductions of the classical theory, it might 
be possible by alight modifications of the 
fundamental electromagnetic equations to 
recoiteile them with the non-radiation of 
the orbital electron. I wish therefore to 
point out a far more fundamental objec- 
tion to the theory of the revolving deetron, 
due to the fact that Bohr has been forced 
to assume that this revolution must eon- 
tinue even down to the absolute zero of 
temperature.* 

If, in Fig. 1, the circle represents tim 
orbit of an electron B revolving about the 
positive carter A, and if C repreoenta a 
charged particle in the neighborhood, Hbm 
if the electron exerts any influence what- 
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■oerer upon the particle C, the latter will 
be Mt into sympathetic motion, and a part 
of the energy of the atom at the absolute 
zero will be contributed to the particle C, 
eontrary to the most fundamental prin- 
ciples of thermodynamics. Therefore, un- 
leaa we are willing, under the onslaught of 
quantum theories, to throw overboard all 
of the basic prindplea of physical soienoe, 
we must conclude that the electron in the 
Bohr atom not only ceases to obey Cou- 
lomb's law, but exerts no influence what- 
soever upon another charged particle at 
any distance. Tet it is on the basis of 
Coulomb’s law that the equations of Bohr 
were derived. 

In spite of this and other similar seri- 
ouB objections to Bohr’s atomic model, I 
should not wish to minimise the importance 
of his work. He has been the first to pre- 
sent any sort of acceptable picture of the 
mechanism by which spectral series are pro- 
duced, and especially he has traced a rela- 
tion between two important constants of 
nature, Rydberg’s fundamental frequency, 
and the Planck constant h which plays so 
important a part in modem ph^cal 
thMry. I diould therefore be loath to sug- 
gest an abandonment of the extremely in- 
teresting leads which Bohr’s theory has 
suggested, nor do I think this necessary, 

«It wUl to Boted that this ebjeetiaa i9^1m 
with eqssl fores te the Pleaek n ee Ul et or wUeh 
—If I— energy erea et the etoehte earo. 
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for 1 believe that rdatioiiahipa nmilar to 
thoae obtained in Bohr’s theory may be ob- 
tained, even if we snbetitnte for the orbital 
atom of Bohr a atatio atom, and, moreover, 
I believe that by thia aabatitntion 

we may not only obtain a model of the 
aitom which is consistent with known chem- 
ical facts, but also one which does not rs- 
quire the abandonment of the principal 
laws of mechonioB and deotromagnetica. 1 
diould state at once, however, that I do not 
claim for the atomic model, which I am 
about to oketeb in rongb outline, the oame 
finality that I woold claim, for example, 
for the molecular model of methane which 
I have previously offered.' It is rather a 
suggestion of the direction in which we 
may work towards the solution of a prob- 
lem of extraordinary dilBenlly with the 
moat hope of ultimate sueeeaa. It is evi- 
dent to any one familiar with the extreme 
complexity of the spectra of some sub- 
stances that many yean muot elapse before 
anything approaching to a final explana- 
tion of such baffiing phenomena can be ex- 
pected. All we ean do at present is to sug- 
gest certain directions of investigation 
whidi may lead ultunately towards the de- 
sired end. With this undentanding, yon 
will not consider it too presumptuous if I 
atart by discuasing not the structure of the 
complicated system that we call the atoaa, 
but rather the structure of the electron 
itself, or, if you prefer, the stmeture of 
the field of force about the electron. 

If we poetulate, at small distancea, the 
nonvalidily of Coulomb ’a law of force 
between the centers of two charged 
particles, we are doing nothing that is 
really new. In the older conception of the 
electron as a charged sphere of definite 
radius, the qihere being itself held together 

• I refer tore ead eleeertote to aiy paper *'Vto 
Mew aad Oa 1MssbI%*’ /. ^aa 0km, Aes« Mt 
yet, laid. See sbo Free, Vat, Aeei,, It fM, 
mCL 
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fay forces of an admittedly mysteriona 
character, Conlomb'a law, m the ordinary 
aenae, wonld fail when two electron centers 
approach within one electron diameter of 
each other. If, on the other hand, we 
abandon the rather artificial spherical model 
of the electron, and if we assome that the 
dectron has all its charge concentrated at 
its center, then also it has been well recog- 
nized that Coulomb’s law must fail, for 
otherwise we conld not account for the finite 
mass of the electron. In this case also we 
might, if we chose, speak of the size of the 
electron, meaning thereby the distance from 
the center at which the electric force differs 
by a certain amount from that calculated 
by Coulomb’s law. Now in either sense 
of the word we must agree with Rutheis 
ford that the positive nucleus of an atom 
is far smaller than the electron. In other 
irords, two such positive nuclei will repel 
each other according to Coulomb’s law 
even at distances so small that the law 
would have quite lost its validity for two 
electrons or for a positive partide and an 
electron. In other words, an atom com- 
posed of a single positive particle and an 
electron is to be regarded as though the 
podtive particle were imbedded in the elec- 
tron and not the electron in the positive 
nucleus, as in the older theory of J. J. 
Thomson. 

Some years ago I was led, through con- 
sideration of electron theory alone, and by 
the aid of plausible assumptions, to an 
equation for the field of force about an 
electron, which, at that time, seemed to me 
a reasonable first approximation to the 
equation which we must substitute for 
Coulojptb^ law. If / is the force acting on 
an diusl positive charge at the distance r 
frtth the point charge electron, if i is the 
<titgrge of the electron, e the base of natural 
logarithms, and r, a oharaeteristio distance 
which dees not differ much numerically 


from the radius whioh Is aasMwd ts Ibe 
spherical electron, the equation reads 

/-Jr/**. 

At large values of r this obviously re- 
duces to Coulomb’s law; at small values 
it would correspond to a curve sudi as that 
given in Fig. 2, where / is the ordinate 
and r the abciaaa. 



If now we assume that this is only a sug- 
gestion of the true equation and that the 
exponential term should be replaced by a 
similar function of perisdie character, eay 
a trigonometrical function of 1/r, we might 
obtain an equation roughly represented by 
the curve given in Fig. 8. Any ordinary 



periodicity with respect to 1/r will maks 
the curve which is plotted with respect to 
r intersect the axis of ebeeiasB an infinite 
number of times as r approsohes sero. A 
positive particle (which we may regard as 
negligible in size but greatly preponder- 
ating in maae) aitaated at any of the inj^ 
aectiona r,, r,, etc., where wi^ /iimfaisiiiftg 
r the force of attraction goes over into one 
of repulsion, is in a state of equilibrium with 
reipeet to the electron. Let ne aasnme th^ 
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Ite alop* «f thfl onrro at eteh inteneetioai 
inoMM towards a finite limit as r ap> 
proaohes aero. This slope df/dr is the re- 
storing foree per unit displacement, and 
its square root determines the natnrsl fre- 
qoenoy of oscillation of the electron.* We 
thus have a picture of a system which, eon- 
sistentl7 wilii recognised principles of me- 
chanics and electromagnetics, would give 
a series of spectral lines analogous to the 
series which are known for various elements. 
The limiting value of df/dr as r approaches 
sere determines the limiting frequency of 
the series. In the ease of Balmer’s hydro- 
gen series this limiting frequency is equal to 
one fourth of the fundamental frequency 
which Rydberg has found associated with 
the series of a large number of elements. 
It has been argued that the existence of 
this fundamental frequency speaks for rim* 
ilarity of constitution of different atoms. 
Is it not simpler to assume that it is char- 
acteristic of the one thing which is common 
to all atoms emitting light, namely, the elec- 
tron T 

The condition which we have imposed 
regarding the elope of our curve at its in- 
tersections does not determine the area 
which will lie under any section of it. As 
the curve is drawn, the area under the r 
axis between r, and r„ r, and r„ etc., is 
greater than the area above the axis. In 
other words, the potential energy of the 

• Zt win of eonne be nndentood that, owing to 
its snieh imalUtr mass, It is the eleetron that os- 
dnatas sad not the potftive partlele. I am refer- 
ring above to oseillatioas in the line of eenters. 
In general the oscillations of an object which is 
held ia spaee in a deed positioa by eonstraints 
wUiah dlfCer la different direetiona win be re- 
solved by either mathematical or physical analysis 
to give three freqaeaeies eorrespoadiag to the 
three axes of eonstoaiat If the eonstrelnt along 
two of these axes is the same the eonespondiag 
two freqneacias vrin be identieal. I ventnre to 
offer this as an eiplsnatton of the wdl-kaowa fast 
ttat the Unas of a sariaa apaetmm eeenr often as 
pairs or triplota 


syatem increases as the poritiws partiele- 
is bronght from to r„ from r, to r„ and 
so on. If now we fix the form of tlie eorve 

so that I /dr is proportional to the differ- 

ence between the values for and rm of 
(d/’/dr)*'*, the potential energy of our sys- 
tem at any point of eqnilibrinm is a linear 
function of the frequency which is char- 
acteristic of that position of equilibrium. 
We then have what is, to my mind, a very 
suggestive explanation of the Einstein 
photo-electric equation. If an eleetron 
moving with a given vdocity meet a posi- 
tive particle, the latter wonld penetrate 
the electron field to one of the poritiona 
of equilibrium, and the electron would os- 
cillate with a frequency depending solely 
upon the equilibrium position it reariiea 
and therefore upon its original kinetio vn- 
ergy. The higher the original veloeity, the 
higher the frequency it is capable of excit- 
ing. On the other hand, if we assume the 
presence of atoms in which the eleetrona 
are in varioua positions of equilibriam 
with respect to the positive particle, and 
these atoms are snbjeoted to light of a given 
frequency, the electron which posseasea thia 
as ita natural frequency will oscillate with 
greater and greater amplitnde until it ia 
able to leave its position of unstable eqni- 
librinm and will then be ejected from the 
atom, acquiring a kinetic energy equal to 
the potential energy of its original porition. 
On our assumptions the rriation betvreen 
frequency and velocity will be quantita- 
tively that given by the Einstein equation. 

In the time which has been allotted to me 
I ean not farther elaborate these points, 
but I hope that I have sneoeeded in ma- 
king it seem plaurible that some model of 
a static atom, perhaps only roughly re- 
sembling the one that I have outlined to 
yon, may be expected to give et least as 
satisfactory an explanation sf the phe- 
nomena of spectroscopy, end of the rria- 
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ttondiipt between the natonl ooniUnti 
irtiieh here been fonnd in the itody of 
redietion, ae can be afforded by the orbital 
atom. If this ia granted we may proceed 
with greater confidence to the farther 
■tody of the group of atomi which we oall 
the molecule, and to the nature of valence. 
I ean not repeat here the reaaona which I 
have given in another place for believing 
that it ia these very eleotrona held in rigid 
poaitions in the outer ahell of the atom 
which may, in eaae of chemical combina- 
tion, become the joint property of two 
atoma, thus linking together the mutually 
repellant positive atomic kernels and them- 
selves conatituting the bond which has 
proved so serviceable in the interpretation 
of chemical phenomena. In some mole- 
cules, such 08 those of nitrogen, the link- 
ing electrons are held by powerful con- 
straints. The molecule is inert and incapa- 
ble of taking part readily in chemical reac- 
tion. In others, like those of iodine, in 
which the bond is said to be weak, the con- 
qecting electrons are held by loose con- 
straints and the molecules are extremely 
reactive. But whether the bond be weak 
or strong, we may feel pretty sure that it 
solely consists of those electrons which are 
held as the joint property of two atomic 
ihdls and constrained to definite positions 
by forces which we do not at present under- 
stand, but which do not obey the simple 
law of inverse squares whi<A character- 
ises the attraction or repulsion of charged 
bodies at relatively large distances from 
one another. Oiiasbt N. Lewis 

UnnasRT or Caldobeu 


ZOOLOGICAL RE8SARCH4 
1 snu with mixed emotiona I long ago 
planned to attend this spring meeting of the 

iRenarks at the dedleatiOB of Btanley Conlter 
Ball, the new Uolosleal bnlUliig at Pudna Uni- 
venitjr, deiiag a SMettaig of the Tadiana Aeadwny 
of Bstoaote 


Lidiana Acadapoy of Sdenoep the flnt I hal4 
bean able to attend in aereral yearii I inae 
aaked to aaaiat at the dedication of a new bie- 
logioal building, and find I am one ol the mnr 
ton on the me oocaaion of the unveiling of a 
monument to a man itill alive and present It 
is not possible to speak in the presenoe of io 
lively a corpse of the appropriateness of having 
your newest and best building named in honor 
of Stanley Ooulter. If he were not pieaent 
and listening with such apparent amdetyp I 
should like to recall his many good qualities 
and my good fortune in being associated with 
him for a third of a century. In these yean 
we have traveled together, played together, 
worked together, fought together and against 
each other, and I think I am beginning to 
know him in part. It would make him too vain 
were I to say all of the nice things I Aould 
feel more than justified in saying, if his family 
were in mourning. As it is, I can only com- 
mend the authorities in honoring the teacher, 
the director of the Indiana Biological Survey, 
the charter member of the Indiana Academy of 
Science, the leader in nature study, the in- 
vestigator, the dean of the school of soienoe of 
Purdue University, and over and above all, the 
real human being. 

It will not detract from his merits if I tell 
you in confidence that he deserves but part of 
the credit for what he has dona The poet 
truly said : There is a Divinity that diaperi 
our ends.” At least half the credit dumld go 
to his wife, who has made him possible, and 
whom those of us who know her love even more 
than we do Stanley. I hope^ I am sure the 
Academy as well as Purdue University hope, 
that they will long be able to work in the build- 
ing so well named. The best of it is that the 
building waa not needed to perpetuate the 
monory and influence of our friends. 

The dedication of this, your best buildings 
in part to zoology is a just recognition of tiie 
importance of the subject It is quite proper, 
thOTofore, that we should consider whgt we 
mean by zoology, for our interpretation de- 
terminea the nature of the woric to be done 
within the walls of Stanley Ooulter HalL 

Zoology ia a atudy of animals. The atndy of 
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■ookcr u $n intelleotaal punuit giTet libenl 
oolturd training ai wdl as a fuller appreda- 
tien of our fdlow mortds. This fact in itadl 
is a fun justification of its study- But, in ad- 
dition* soology nuy be and is studied for the 
grounding preliminary training of certain of 
the professions^ notably medicine and asrricul- 
ture. The premedioal man finds in loology the 
basis for his future appreciation of the anat- 
omy of man. Man carries many reminiscences 
of his lowlier ancestors. Even the orer-derout 
believers of special creation seem to have had 
an inkling of this fact On the walls of the 
sacred cemetery in Pisa a painter has repre- 
sented the creation of man. On the left is the 
Lord* in the center is the man partly formed. 
To fill a gap in his canvas the painter placed a 
palm tree on the extreme right of the x>icture. 
A monkey is climbing the palm. Thus while 
the Lord is creating man in His own image ” 
a monkey is gamboling before his eyesr— the re- 
sult is only what might have been expected. 

Zoology has an additional importance to the 
doctor of medicine. Man* himself a zoological 
garden* is involuntarily harboring within* and 
frequently without* many of his zoologically 
more humble contemporaries. It must fre- 
quently be a question whether the malady is 
due to the anatomy and physiolog^r of the pa- 
tient himself* or to the depredation of the in- 
vaders. ^ 

Here at Purdue University it is quite proper 
that another phase of zoology should receive 
full recognition. The firing line in the most 
important struggle for existence on the globe 
is not along the Marne* but in man* in his 
fiocks* his cultivated fields and forests. The 
supreme struggle is not between autocracy 
and democracy* but between man and insects 
and still lower creatures. Insects keep many 
large parts of the globe as free from man as 
No Man’s Land* much freer than the subma- 
rine lone. Insects and still lower animals levy 
their enormous tribute at the source. Some 
day we may issue liberty bonds to open the 
lanes of travel in other parts of South Amer- 
ica as we have opened those of Panama* and to 
free us from the tribute we are compelled to 
pay to the Hessian fly* the gypcy moth* the 
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San Joafi scales the Mesdoan ootton-boU weevil* 
the English sparrow* the Colorado beetb^ the 
Qennan carp* and a host of other invading and 
native marauders. 

A few years ago I bad the pleasure of sail- 
ing to St Thomas, St Croix* St Kitts* Santa 
Lucia and other West India Idands as holy as 
these* though not yet sainted. Some had dabc^ 
rate barrariEs* but fortifications ware being 
abandoned and attention lavished on botanic 
gardens and experiment stations The change 
was a recognition of this ancient but only re- 
cently fully recognised* firing line. We cer- 
tainly have abundant excuse* if excuse is 
needed for this new biological building. 

But there is another use for this building. 
It is no merit to call the doctor when the stom- 
ach aches. It if a supreme merit to investi- 
gate causes and prevent future stomach ariies 
while we are enjoying our daily overabundant 
meals. 

We must investigate zoology from its pure 
and abstract side* developing as a by-product 
of our investigations the future Pasteurs* 
Kochs and Darwins; we must extend human 
knowledge. All institutions must cooperate in 
this* must grow at the tip. Investigation is the 
truest preparedness* and the democracies ought 
at least to encourage research as much as the 
autocracies* known for their noble contribu- 
tions in this direction. 

In this connection I would like to quote 
(with alight modifications) from a letter to 
President Stanley Hall* of Clark University* 
written in answer to a questionnaire on the 
general subject of what can be done to increase 
research in American universities. 

BLOOinNOTOH* Inb.* Oct, 25* 1915 

Jfy dear J?r< HaXl: It would be very easy to 
point out wby the Ameriosn unlTersitiss do not do 
more for research* why you must ask the first of 
your qnestlona. But, my desr Presldeat HsU* a 
esndid ftatement would be sure to be reeented by 
one or snother university sctlve In the eonndla of 
the Association of Amsrican XTnlversItieo, To eall 
attention to self-evident facts would seem like In- 
terference OB the part pf one institution with the 
interns] poUey of snother. In erltielam at the 
policy of Ameriesn universities in regard to re- 
search* the head of one of the great research en- 
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dawmmia nmsitod that Ua laatitation ivM ap- 
propriating more mon^ to earrj on reeeawh In 
cne of the great nnlvenitleo thiui the nnlTerilt^r 
itoelf ii devoting to thla pnrpoee. In visitlag 
Ahimni Bwoftiatione the ambassador of another 
great inetitntion bragged about the mDlioni that 
mre going into new buildings. At the same tlihe 
there waa Internal complaint that research was 
being hampered bj the lack of funds I Instanees 
udiare research is eking out its hampered existence 
bj the side of a great athletic plant or hj the aide 
of splendid costly haUs, if not between the two, 
are not unique. As I am not permitted to stir up 
the animals — the very expression so unacademic — 
I wiU, in as academic and wooden a way as poe- 
siblei discuss some of your questionsi and point out 
in a mild way how the Nirvana of the research 
man may be approached, if not attained. 

The first point in your eironlar letter raises the 
question of the function of the university, and of 
the university professor. Minot said that the 
function of the professor is ^'to carry on research 
and to teach others to do the same. ’ ’ If research 
is the function of the professor, ipso faeio, it 
must be the function of the university. I think 
Minot’s definition should include the central idea 
on which a prominent research instltuUon was 
founded, if not conducted; to find the exceptional 
man and enable him to do the work for whi^ he is 
best fitted. We will grant for the time, then, that 
it is the function of the university to find the ex- 
eeptional man to carry on research, to enable him 
to make tke most of his ability, and in his tom, to 
And exceptional men and enable them to do their 
utmost 

To this, the primary function of the unlversify, 
as a close second comes the function of finding t^ 
other exceptional man, who can appreciate pure 
rCMareh and who is willing to let the university 
be the mediary between his own dollars and the 
university’s reeeareh man. 

If we grant all of the above, the answer to your 
first question becomss eaey. If It is the fnn^on 
of the university to carry on research, there is evi- 
dently no reason wty it should not engage men to 
eany on this function. Whether such men, or such 
a man, should devote part of his time, all of his 
time, or sporadiealljr all of his time during leave 
of absence, are subsidiary questions, ones it is 
granted ti^t it is the function of the unlvenity to 
eany on research. University presidents, I fear, 
are usually too prone to belim in the effleaey of 
devotion, onty so long as it Is offered within hear- 
ing of the^eoUege beDs. ... The Oamegle Poun- 


dation haa be« eritkUed beeanse it no loager p» 
siens university pro f essors with reteenh prodiri- 
ties at the end of twenty-five yean of teaching. 
But, if it is the function of the unlvenity to eany 
on reeeareh, why diould sueh men be pensUmedf 
If the man is so wrapped up in research that ha Is 
willing to retire on decreased pay, that he may be 
able to devote Mm— » eielntively to research, why 
not let him contlnne In one of ths cMsf functions 
of the university on full, if not increased payt 
The universities are trying to shirk when they 
critlciM the Carnegie Foundation, because it re- 
fusee to help them eany on one branch of their 
work. 

It goee without saying that the reeeareh man 
needs appropriations for apparatus or eoUaetlons, 
or assistants or traveling expenses, and for publi- 
eation. He can get some, if not all of these things, 
by cooperation with other institutions, the Car- 
negie Institution, the Blisabeth Thompson Sdenee 
Fund, the Baehe Fund, the American Assoeiatlim 
for the Advancement of Science, not to mentloa 
some others which help with money, or which co- 
operate in the matter of publication. The neces- 
sity for and existence of these reeeareh funds and 
institutions lies in the fact that the unlvenlties 
themsrivee failed to appreeiata the aeeessity for 
research, failed to make adequate provision for It 
The researrii funds stand In the same reUtioa to 
the universitieo and to the pobUe, that the inter- 
urban railways stand to the steam railways and 
the public. Frequently the time of the resaareh 
man consumed in diplomacy, in getting the co- 
operation of people and j|krtitations inclined for 
the most part to pull in different directions, eoold 
have been spent to better advantage in other ways, 
Digging the bait is more laborious, and always 
more tiresome, than fishing. 

If it is the function of the university to eany 
on reeeareh and to teach others to do so, then of 
course, the university dioold discriminate between 
those gifted in teaching and thoee gifted in in- 
vestigation. Tour very question, ^^Must the muy 
other research Instltationa outside the unlTerti- 
ties be mainly relied upon for this workf ” is sin 
against the Holy Ghost 

The centers of some lines of pure recenreh, cytol- 
ogy end genetles for example, had shifted to 
America before the great war. With the nn- 
tempered democracy of high exploeive shsUs of 
both eonteetants, which kill the most Ughty 
trained specialist by the side of the day laborer, 
it win aatnraUy become the duty as well as the 
privilege of America, to still forthtf enter into 
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fttadlj rivilry with Baropt— to It U to bt hoped 
tbet ia the 8eld of eai wit i ii o raoenh, there irlU be 
«o tnee of eay bot frieadljr ettitade towexd oaj 
of the Eoropeui eoimtrioB.a Ameriea will oHi- 
Aetdy lead in Ideelietle ondeoTOHL It would have 
done eo, war or no war. The thing that will help 
motb than any other to give leaderehip, ie to have 
the nnifenitieo make a ipeeial effort to gather the 
fnnde needed, to enable the men ipeelally gifted in 
neeanh to do their utmoit 

Having secured the building, Hr. President, 
I hope you will provide the money to enable 
the men who are to be housed in it to do their 

0. H. ElQBgllANK 


SCIENTIFIC EVENTS 

XBGONBTRUCTION HOSPITALS AND OKTHO* 
PKDXC SUKOBRY 

Thb Surgeon Qeneral of the Army, Haior 
General William 0. Gorgas, authoriaes the 
publication of the statement that the whole 
conception of governmental and national re- 
sponsibility for oaring for the wounded has 
undergone radical change during the months 
of study given the subject by experts serving 
with the Hedical Offloers’ Eeserve Corps and 
others consulting with them. Instead of the 
old idea that responsibility ended with the re- 
turn of the soWer to private life with his 
wounds healed and such pension as he might 
be given, it is now considered that it is the 
duty of the government to equip and reeducate 
the wounded man, after healing his wounds, 
and to return him to civil life ready to be as 
useful to himself and his country as possible. 

To carry out this idea plans are well under 
way for building " reocnatruotion hospitals "in 
large centers of population. Sites have been 
dhoBtfi, though not all finally approved, in the 
following cities: Boston, New York, Phila- 
delphia, Baltimore, Washington, Buffalo, Oin- 
oinnati, Chicago, St. Paul, Seattle, San Prau- 
oisoo, Los Angeles, Denver, Kansas City, St 
Louia, Hemphis, Kchmond, Atlanta, and New 
Orleans. Those in Boston, New York, Wash- 
ington, and Chicago will probably be oon- 
struoted first Each will be built as a 500-bed 

I TUs letter was written before the Unitad States 
entered the war. 


hospital, but with prOvisioii for enlargement 
to 1,000 beds if needed. 

These hospitals wiU not be the last it^ in 
the return of the wounded soldiers to civil life. 
When the soldiers are able to take up indns^ 
trial training, further provision will be ready* 
The injured man may be retrained to Us 
previous occupation to conform with his handi- 
QAppei condition or retrained for a new in- 
dustry compatible with that condition. Addi- 
tional education will be given to those fitted 
for it, and men may in some cases be returned 
to more valuable work than that from which 
they were called to war. Workshops will be 
provided at the ho^itals, but arrangements 
will also be made with outside industries 
whereby more oUborate methods of training: 
may be carried on. An employment bureau 
will be established to plaoe men so trained in 
different imrts of the United Btatea. 

This whole matter comes under the deport- 
ment of military orthopedic surgery recently 
oiganised in the Medical Department of the 
Army. The following officers of the Medical 
Reserve Corps are in charge of the work: 
Major Elliott G. Brackett, of Boston, director 
of the department of military orthopedics to 
the Surgeon General; Major Joel E. Gold- 
thwait, of Boston, director of military ortho- 
pedics for the expeditionary foroes; Major 
David Silver, of Pittsburgh, assistant director 
of military orthopedics to the Surgeon Gen- 
eral The following, in conjunction with the 
above staff, compose the orthopedic council; 
Dr. Fred H. Albeo, of New York; Dr. G. 
Gwilym Davis, of Philadelphia; Dr. Albert H. 
Freiberg, of Cincinnati; Dr. Robert W. Lovett, 
of Boston; and Dr. John L. Porter, of Chicago. 

Arrangements have been made by the de- 
partment of military orthopedics to care for 
soldiers, so far as orthopedioi (the prevention 
of deformity) is ooucemed, oontinooudy until 
they are returned either to active servioe or 
civil life. Orthopedic surgeons will be at- 
tached to the medical force near the firing line 
and to the different hospitals bock to the base 
orthopedic hoQ»ital, which will be established 
within 100 miles of the firing line. In this 
hospital, in addition to orthopedio surgical 
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Qtn^ there will be oqiaipmeot for emvioel re- 
oonatmotion work end "onretiTe workihopi’’ 
in which men will eoq[aire ebilitj to nee in- 
jured memben while doing work intereeting 
end neefnl in itedf. This method hee cup- 
plented the old end tireeome one of xweeoribing 
a eet of motions for e men to go through with 
no other purpose then to reeoquire use of bis 
injured part 

In addition to the Amerioen orthopedic 
surgeons now working abroad under OoL 
Jones, of England, others will soon go oyer- 
seas. Experienced surgeons, end e large num- 
ber of younger surgeons who will work under 
competent directors, will go abroad for this 
work, all to be under the direction of Major 
Qoldthweit These orthopedic surgeons will 
work in England among the British force end 
when needed will be transferred to France to 
work among American soldiers. 

It is not the intention that men able to 
go beck to the firing line shell be returned 
to this country unless their conyalesoence will 
extend over a period of a considerable number 
of months. Soldiers unable to return to duty 
will be sent to the reconstruction hospitals in 
the United States. 

Instructors and examiners for all the camps 
are also being furnished by the department of 
military orthopedic surgery. A number of 
older and more experienced surgeons will act 
as instructors and supervisors for each of the 
groups into which the camps will be divided; a 
nximber of orthopedic surgeons will be detailed 
as attending surgeons at each camp to act as 
examiners and as consultants to the camp’s 
other surgeons. 

POnSST BATTALIONS POR SBRVICB IN PSANCB 

Tax formation of a second Forest” regi- 
ment comprising ten battalions and composed 
of lumbermen and woodworkers, who will go 
to France and get out of the forests materials 
for the use of the American, French and Brit- 
ish armies, has been authoriied by the War 
Department 

Two battalions are to be raised at once 
with the active aid of the Forest Service of 
the Department of Agriculture. It is expected 
that the remaining eight battalions will be 


called for in a dwrt tima Nine "esrviee’’ 
battalions, made up of laborers who will be 
used in oonneotion with the Forest regiment, 
have also been authorised snd two battalions 
have been ordered raised at onoe. 

In order to provide for future oontingendeB 
it has been decided to commission at the pres- 
ent time enough offloera for other battalions 
yet to be raised. Those men not needed now 
will be placed on the reaerva and will bo called 
as the other units are formed. According to 
the present plan, fifty per cent of the officers 
will be sawmill and logging oi>eratora, twenty- 
five per cent, will be technical foresters, and 
twenty-five per cent will be men with military 
tenants will be adaoted in the immediate 
future. The minimum age limit for com- 
missioned officers has been set at thirty-one. 

A considerable number of captains and lieu- 
tenants to be selected in the immediate future. 
The minimum age limit for commissioned offi- 
cers has been set at thirty-one. 

A first regiment of woodsmen numbering 
about 1,200 men and designated as the Tenth 
Engineers (Forest) has already been recmited 
and assembled and is now being trained at 
American University, D. 0. This regiment 
was raised at the request of the British gov- 
ernment to undertake the production in 
France of orossties, bridge, trench and con- 
struction timbers, mine props, lumber, and 
other forms of wood required in connection 
with its military operations. The landing of 
the American expeditionary forces has made 
necessary similar provision for their needs, 
while the French military authorities have 
indicated that some of the work incidental to 
their operations might be taken over by woods- 
men from this country. Decision to raise the 
new and much larger force has followed a 
study of the field of possible usefulness to the 
Allied cause, made by American foreaters at- 
tached to General Perdung’s staff. 

Each of the ten battalions of the second 
regiment will comprise three companies of fiSO 
men each, and will be nnder the command of 
its own major. The regiment will be made up 
of volunteers. ApEdioants must be white and 
between the ages of eighteen and forty. 
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Skilled Ivmberjadki, porUUe mill opentorf» tie 
cntten^ logging teemetenf otmp oooki» miU- 
wrii^ta and ohansoal bunen are among the 
oleieee of men deetred. For the ** lenrioe ” bat- 
telioni both negro and white laboren will be 
enlifted. 

OCCUPATIONAL CBNIUt OP TRB AMIT 

The War Department hai auihorieed the 
followinir itatement: 

There is now being made under the direction 
of the Adjutant General a oomprdiensipe ooou- 
pational and educational census of the men of 
the National Army. 

The object is to carry the eelective serrice 
law to Its logical conclusion and to increase the 
efficiency of the army by putting the right man 
in the right place. 

With this in view, a personnel organisation 
has been established in each of the 16 canton- 
ments. The prerious occupation, education 
and preference for service of every man are re- 
corded on individual cards, which are then died 
and analysed at the divisional personnel office 
in each cantonment An analysis as to the en- 
tire 687,000 men of the first increment can 
readily be made from these records. 

In this work the War Department is having 
the assistance of a body of civilian experts or- 
ganised under the name Committee on classi- 
fication of personnel in the Army” and in- 
cluding a number of professional employment 
managers loaned to the government by large 
industrial and business concerns. The data 
collected will be used within the divisional or- 
ganisations to assist division commanders in 
making the best possible assignment of their 
men. It will also be of importance in locating 
men fitted for special branches of the servioe, 
such as Aviation, the Ordnance Corps, etc., for 
which it may be necessary to assign men from 
the cantonments. 

It must not be assumed that men can con- 
tinue their old occupations in the army. The 
function of an army is to fight and most of the 
men irrespective of previous oooupations, wiH 
be in the infantry and aftilleiy. Nevertheless, 
the specialisation of modem war requires large 
numbers of ekilled men adapted for tedhnioal 
units and special branches of the servieih The 


locating and placing of such men to the beat 
advantage is of vital Impoitanoe. 

OPPONTUNITT POB PRTilOLOO»Ta AND 
BlOCHBlIlBTa 

Thb Surgeon General of the army is oxganlt- 
ing a Food Division of his office^ ibB object of 
which is to safeguard the nutritional interests 
of the army by means of competent inspection 
of food from the standpoint of nutritive valuer 
the supervision of mess conditionSf including 
the economical utilisation of food, and a study 
of the suitability of the army ration for tioopf 
in the camp and in the field. Well-trained 
physiologists and biochemists are needed to di- 
rect this woik. These men are being commis- 
sioned, according to age and experience, as first 
lieutenants and captains in the Sanitary Oorpa, 
Medical Department; or, if they have medical 
degrees, in the Medical Reserve Corps. 

It is probable there will bo as many commis- 
sioned officers as there are camps and canton- 
ments. Nutritional surveys will be conducted 
at the camps by surveying parties composed of 
these commissioned officers, and of drafted 
men, who have had icientifio training, acting 
as assistants and cleiks. It is estimated that 
such a survey can be completed in from ten 
days to two weeks for each camp. 

It is hoped by means of these surveying par- 
ties also to instruct the company mess sergeants 
and company cooks in improved methods of se- 
lecting and preparing the foods. A school for 
the finished training of the scientists employed 
in this work is now being organised. The or- 
ganisation of the army, the anny methods of 
handling and cooking foodg, the latest methods 
of food examination and analysis, the conduct 
of the food survey and kindred topics will be 
covered by competent instructors from various 
departments of the army and other departments 
of the national government. 

The facilities of the Bureau of Ohcmistiy, 
including its analytical laboratories scattered 
over the oountry, have been placed at the dis- 
posal of the Food Division for this work. 
Analyses of the garbage wiH be made and of all 
foods whose composition is not already known, 
and the actual distribution of nutrients and of 
total caloriea consumed by the men will be com- 
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patad. Any tlterition of dia urmy rmtion in 
iho futoro will be based only upon the facts as 
thus gathei^. There is every promise that 
this service will prove to be ef strategic im* 
portanoe in the control of the health and wel- 
fare of the troops from the place of their 
mobilization to the battle front 

PaVCHOLOOXCAL EXAMINATION OP EBCRUXTa 

Appointmxhts for psychological examiners 
in the National Army Oantonments, Camp 
Leei Petersburg, Ya.; Camp Dix, Wrights- 
town, N. J,; Camp Devens, Ayer, Mass.; Camp 
Taylor, Louisville, Ky^ have heeai made ai 
!^llowa: 

Major, Bobert M. Yerkee, Surgeon Genaral’a 
Office^ in charge of psychological work. Lieu- 
tenant Arthur 8. Otis in charge of statistical 
work in the Surgeon General’s Office, Section 
of Psychology. 

Lieutenants Clarence 8. Yoakum, Marion R. 
Trabue, Joe. W. Hayee, and Wm. 8. Foettar to 
serve as chief paychologioal esaxniners. 

Lieutenants Geo. O. Ferguson, Jr., Walter 
8. Hunter, Edw. 8. Jones, Karl T. Waugh, 
Heber B. Cummings, Edgar A. DoU, John 
T. Metcalf Hersohel T. Manuel, Carl 0. 
Brigham, John E. Anderson, Horace B. Eng- 
ish and Harold A. Richmond to serve as psy 
chological examiners. 

In addition to the above commissioned ex- 
aminau, the following have been ^ven civil 
appointmfflit for psychological examining: 
Bootors Leo J. Bnieckner, Donald G. Pater- 
son, A. 8. Edwards, Rudolph Pintner, Benj. 
F. Pittenger, Ben. D. Wood, John W. Bridges, 
J. Crosby Chapman, Jehu K. Norton, Edward 
C. Rowet, J. David Houser, C, P, Stone, Thoe. 
H. Haines, N6rbert J. Melville, R. F. Shum- 
way, Chas. H. Toll, Thos. M. Stokes, C. 0. 
Stedh, John J, B. Morgan, Raymond H. 
Wheeler, Harold 0. Bingham, Carl R. Brown. 
Chester E. Kellogg, Ralph 8. Roberts, and D. 
L. Hoppinginer. 

SECTION OP EOOLOOT OP THE AMERICAN 
ASSOCIATION 

The annual meeting of Section F (Zoology) 
of the Amerioan Association for the Advance- 
ment of Spienoe will be held at Pittsburgh, 


Pa., during (Tonvooatbn Week on Saturdsy, 
Monday and Tuesday, December 88, 81 end 
January 1, under the presidency of P r o fessor 
Herbert Osborn, of the Ohio State University. 
The opening sessions on Saturday wOl be d^ 
voted to the reading of technical papers, the 
titles of which together with brief abstracts 
of not over three hundred words must be in 
the hands of the secretary not later than De- 
cember 10 in order to appear on the printed 
program. A joint smoker with the American 
Society of Naturalists is planned for Satur- 
day evening. 

The address of the retiring vice-president 
wiU be read by Professor George Howard 
Parker, of Harvard University, at the morn- 
ing session on Monday, December 8L The 
"(Jeneral Interest Session” will be held on 
Monday afternoon and will oemsist of a sym- 
posium on ‘‘The Contribution of Zoology to 
Human Welfare.” Papers on this important 
subject will bo read by Doctor Hugh M. Smith, 
U. 8. Commissioner of Fisheries; Dr. L. O. 
Howard, chief entomologist of the U. 8. De- 
imrtznent of Agriculture; Dr. Charles Waxd- 
ell Stiles, U. S. Public Health Service; and 
Professor Maurice A. Bigelow, director of the 
School of Practical Arts of (3olumbia Uni- 
versity. The sessions of Tuesday, January 1, 
will be held in oonjunotion with the American 
Society of Naturalists and will dose with the 
Naturalists’ dinner on Tuesday evening. 


SCIENTIFIC NOTES AND NEWS 
The Surgeon General of the army. Major 
General William 0. (Joigas, has established a 
board to collect material for the medical and 
surgical history of American participation in 
the European War. This board is composed 
of Colonel C. 0. McCulloch, librarian of the 
Army Medical Library; Major F. H. Garrison, 
assistant librarian in direct charge of work on 
the history, and Captain Jphn S. Fulton, aeo- 
retary of the Maryland State Board of Health, 
who will have charge of the statistical woriL 
Da. Vebanub A. Moore, dean of the veteri- 
nary college of (}omell University, has been in 
Washington, serving ae an adviser of Burgeon 
General Qatgm in the organization of the 
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Yttarinarsr Qffloer^ BaMira Oorpt. Dr. ICoora 
if f member of die oommittee on militffy oerr- 
ioi of the American Yeterinary Medical Afio- 
dation. That oommittee had been aenring aa 
a board adviaory to the Sozgeon General and 
Dr. ICoore was elected to repreaent it in the 
Surgeon General’a offloe. 

Dr. a. R Datib, aaaistant prof eeaor of agri- 
cultural botany, the UniTeraity of Nebraaka, 
haa been eommiaaioned captain in the Coast 
Artillery, U. S. R He ia at present asaiatant 
ordnance officer, Fort Howard, Maryland. 

Oabl H. Butman, who haa been editorial aa^ 
aiatant at the Smithsonian Institution for the 
last seven years, haa resigned to become Wash- 
ington editor of a new aviation magazine. Air 
Service JovroAl. 

PaorassoB Arthur D. BurrERriBLD, head of 
the department of mathematioa of the Wor- 
cester Polytechnic Institute, haa resigned, aa 
he expects to bo called for service aa captain 
in the aviation branch of the signal corps. 
Professor David L. Gallup, head of the gas 
engineering deportment, will ako resign on 
October 1, having accepted a position as head 
of the research laboratories of the Nordyke & 
Marmon Company. 

PaorasBOR A. M. Buck, who for the last six 
years has been in charge of electric railway 
courses at the University of Dlinois, has re- 
signed to join Mr. John A. Beeler, of New 
York, in the consulting fidd. His new work 
will consist largdy of investigations dealing 
with the construction, operation and manage- 
ment of electric railway properties. 

Da. Max Eahn has resigned his position as 
biochemist to the Western Pennsylvania Hos- 
pital, Pittsburgh, Pa., to accept the appoint- 
ment of director of the laboratories, Beth Is- 
rad Hospital, New York City. 

Oroboi H. Stigknky, of Montclair, N. J., has 
been elected prerident of the Dluminating 
Engineering Society. 

Thr recently established Engineering Coun- 
cil has appointed the following standing com- 
mittees: On Public Affairs — C. W. Baker, O. 
F. Swain, S. J. Jennings and E. W. Bice, Jr. 
On Rulet—J. P. Ohonning, Olemens Hersdbd, 


N. A. Carle and D. S. Jacobus. On Finance^ 
R R Thayer, L £. Monltrop, Oalvert Town- 
ley and Alexander 0. Humphreys The ooun- 
oil has also created a war invontioBa com- 
mittee, oomprising R W. Buck, A. M. Oreon^ 
Jr. and E. B. Eirl^y, to cooperate with the 
Naval Advisory Board and other d^>artmenti 
at Washington. It also created a committee, 
oomprising George J. Foran, £. R Sturgis, A. 
S. McAllister and A. D. Flinn, which is to col- 
lect and compile sudi information regarding 
engineers of the country as will enable it to 
cooperate with the different departments of 
the federal government. 

It is stated in Nature that a committee to 
inquire into various matters connected with 
the pereonnd and administration of the army 
medical services has been appointed by the 
British Secretary of State for War. The com- 
mittee is compoBed of Major-General Sir F, 
Howard (chairman), Sir Rickman J. Godlee, 
Bart, Sir Frederick Taylor, Bart, Sir W. Wat- 
son-Cheyne, Bart, Dr. Norman Walker, Lieu- 
tenant-Colonel A. J. StileB, Dr. Buttar and Dr. 
J. R Christopheraon (secretary). It will be* 
gin its work in France, and afterwards cany 
out similar investigations in England. 

Two new orders have been instituted by the 
British king in recognition of services rend- 
ered by British subjects and their Allies in con- 
nection with the war, viz., the Order of tiie 
BritiA Empire and tho Order of the Compan- 
ions of Honor. The Order of the British Em- 
pire has five classes, viz.: Men: (1) Knights 
Grand Cross -(GRE.); (2) Knights Com- 
manders (KB.E.) ; (8) (kmmanders (C.B.E.) ; 
(4) Officers (O.B.R); (5) Members (MR.R). 
Ifomen: (1) Dames Grand Cross (G.RE.); 
(2) Dames Commanders (D.B.E.); (8) Clom- 
manders (O.B,E.) ; (4) Officers (O.B.K) ; (5) 
Members (M.BR). The first two das^ in 
the oase of men, carry the honor of knighthood, 
and in the case of women the privilege of pre- 
fixing the title ''Dame’’ to thrir namea. The 
first lists of appointments to the orders have 
been iseued. Naiure selects the following oa 
those known for contributions to soienoe: To 
the Order of the Britidi Empire: Lord Moul- 
ton and Lord Sydenham (G.RR) ; Mr. Dugald 
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01erii» PfoieMor H. B. Jaokmi utd Mr. B. 
Thnlfall (KBJ!.); Dr. Qarrett Andtnon^ 
PiofeHor ik, R Bakery Mr, L. Baintow, Pro- 
faMor W. H. Bragg, ProfeMor R J. Chapman, 
Mr. W. Duddall, Mr. F. W. Haxbord, Pro- 
iewor F. W. Eeebla, Dr. Marj A. D. So^rlieb 
and Profeaaor J. F. Thorpe (O.B,R); Pro- 
feaaor J. 0. McLennan (O.B.E.). The follow- 
ing hare^ among othen, been appointed Oom- 
paniona of Honor: The Hon. £. Stmtt and 
Profeaaor Bipper. 

Aooosddvg to the London Times the pro- 
gram for the autumn meeting of the Iron and 
Steel Inatitnte^ held at the Inatitution of Civil 
Engineen on September 20 and 21, included 
the following papera: Present practise in 
briquetting of iron orea,’' by O. Barrett and T. 
R Bogeraon; Mioroetmcture of commer- 
cially pure iron between Ar, and Ar^’’ by W. 
J. Brooke and F. F. Hunting; “ The influence 
of heat treatment on the electrical and thermal 
reaiatirlty and thermo-electric potential of 
some ateela,'' by £. D. Campbell and W. 0. 
Dowd; ** New impact testing ezperimenta,” by 
G. Oharpy and A. Oomu-Thtoard; ^'Heat 
treatment of gray oast iron," by J. E. Hurst; 
" Effect of mass on heat treatment," by E. F. 
Law; " Investigation upon a cast of acid open- 
hearth steel," by T. D. Morgana and F. Bogers; 

The acid open-hearth process," by F. Bogers; 
''The Eggerta test for combined carbon in 
ateel," by J. H. Whiteley, and “Failure of 
boiler platea in service^ and inveatigation of 
atreaaes occurring in riveted jointa," by R B. 
Wolff. 

Tin autumn meeting of the Inatitute of 
Metala waa held in the rooma of the Chemical 
Society, London, in Burlington House, on Sep- 
tendber 10. The papera presented were: “ Ex- 
periments on the fatigue of braaaea," by Dr. B. 
Parker Haigh; “ Hardness and hardening," by 
Professor T. Turner; “The effects of heat at 
various temperatures on the rate of softening 
of oold-rolled aluminium sheet," by Profeaaor 
R 0. H. Carpenter and L. Taverner; “A 
oomparison screen for brass,” by O. W. ElUa; 
“ Furthet notaa on a high temperature thermo- 
stat," by J- L. Haugbtou and D. Hgnaon; 
“Prindplea and methods of a new system of 


gas-flfiag^" by A. 0. lonidas; “ Fuel eamomy 
in brais-meltiBg fainaeei," liy L. 0. Harvey, 
with additional notea fay R J*. Tates; “The 
effect of great bydroatatio pressure on the 
physical properties of metals," by Professor 
Zay Jeffries, and the “ Uae of bhiomio aoid and 
hydrogen peroxide as an etching agent," by 8. 
W. Miller. 

Wi learn from Nature that donations and 
promises towards the Bamssy Memorial Fund 
received by the treasurers amount so far to 
£21,352, including £886 from members of the 
British Soience Guild; £500 from Sir George 
Beilby, and £100 each from Lord Bosebeiy, the 
Company of Clothworkers, and the Salt Union, 
Ltd. Professor Orme Masson, of the Univer- 
sity of Melbourne, has undertaken to act as 
the representative and correq^onding member 
of the committee for Australia. As already 
announced, Professor C. Baskerville, of the 
College of the City of New York, is acting in 
a similar capacity for the United States. 

CuABLXs Lxx CnANiULn, emeritus professor 
of railway engineering and geodesy in OomsU 
University, died at his homq in Ithaca on 
August 26, aged sixty-seven years. 

Dr. Lxwm Atterbttrt Stiksok, profeesor of 
surgery in Oomdl Medical College^ died on 
September 17, in bis seventy-fifth year. 

Mr. Walter E. Archer, known for his work 
on Englirii sea fisheries, died on August 19 
at Sand, Norway, at the age of sixty-two years. 

Major A. N. Leeds, the English paleontdo- 
gist, died on August 26 at the age of seventy 
years. 

The first of the four volumea of the 
Decennial index to Okemical Abstracts was 
issned September 20. This first volume, which 
contains a little over 1,000 pages, is devoted to 
authors, A to K. The oompleted index will be 
virtual^ a com^dete record of the world’s ao^ 
compliahments in chemistry during the period 
1907 to 1916. 

The War Industries Board has requested 
the Buboommittee on fertilisers to make an 
immeditte survey of the nitrate of soda oonr 
sumption and requirements in the fertiliaer 
industry. Blanks are being mailed to the en« 
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tin fertillnr indaatrj. It ii nqaeited that 
this infoniuition be idaoed in the bands of the 
War Industries Board at the eaiUest possible 
moment 

Bt decree of September ISp the president of 
Cuba has modified the Oommlssion of Plant 
Sanitation to an Office of Plant Sanitation 
with Kr. John B. Johnston» former president 
of the commission, remaining aa chief of the 
office. The duties of this new office are the 
same as of the former oommission, it being the 
■ole office to issue certificates for the exi>orta- 
tion of plants, in charge of all plant-quarantine 
problems, and entrusted with the eradication 
of the black fly,” Aleuroeanihut woglumi, the 
control of the coconut budrot, the banana 
blight and other insect pests and plant 
diseases. 

Thb report of the Education Branch of the 
British Board of Agriculture and Fisheries for 
the year 1915^10 is summarised in Nature. 
The report is said to alFord evidence that, de- 
spite the severe restrictions imposed by the 
war upon the devdopment of agricultural edu- 
cation and research, much useful work was 
acoompliriied during the year under review. 
There was a great decrease in the numbers of 
students taking long courses of instruction, 
whereas the numbers taking short courses were 
more than maintained. The Boyal Agricul- 
tural College* Cirencester, and the Agricul- 
tural College, Uckfldd, Sussex, were dosed 
and the grants were withdrawn from two other 
institutions as a measure of war economy. 
Beseoroh work sufiered severely owing to the 
heavy drain upon the staffs for army or muni- 
tion purposes, but much useful work on prob- 
lems of immediate technical importance was 
accomplished, of which the investigations at 
Oambrldge on wheat-breeding and at Botham- 
Bted on soil and manurial problems may be 
singled out for special mention. 


UNIVBR8ITY AND EDUCATIONAL 
NEWS 

Qovcrkob Jaubs E. FiRonBoir, of Texas, has 
been impeached by Ihe legiriature. The 
duiiges against him were financial irregulari- 
ties and improper interference with the board 
of regents of the state university. The bill 


providiiig for the financial support of the uni- 
versity for the next biennium, which was ve- 
toed ^ Qtwemor Ferguson, has been re-passed 
by the legidature and signed by the acting gov- 
ernor. The profesaors who were dismissed at 
the instigation of Governor Feignson have 
been reinstated. 

Yalb Umiybbsitt has received since com- 
mencement gifts amounting to $869,898.05. 
The largest was $100,000 from ICrs. Edward 
H. Harriman for the Harriman Fund for Ob- 
stetrics in the Uedical SohooL Another gift 
was that of $50,000 from Charles F. Brooker, 
of Ansonia, also for the Medical SohooL 

It is now announced that the offer of the 
opening of the Harvard Medical School will be 
withdrawn, only one woman having replied, 
who was regarded as a desirable student. 

Profesbob Walter E. Clabk, head of the 
deiMirtment of political science' in the New 
York City College, has been elected president 
of the University of Nevada 

Gborob F. Eat, B.A., M A. (Toronto), Ph-D. 
(Chicago), has been elected dean of the college 
of liberal arts of the University of Iowa. Dr. 
Eay will continue to be head of the department 
of geology in the university, and state geologist 
of Iowa. 

Mr. Bdcob Maroovitoh, assistant entomolo- 
gist for the past three years at the Umversity 
of Minnesota, has resigned his position to ac- 
cept the position of head of the department of 
biology at the National Farm School, Bucks 
county, Pennsylvania. 

Eugbkb Dbatriok, Ph.D. (Cornell), has been 
appointed professor of soils at the Pennsyl- 
vania State School of Forestry, Mont Alto, Pa. 

Mb. Harry B. Yoooif, who recently received 
his Ph.D. from the University of California, 
has been appointed to the professorship of booI- 
ogy in Washburn College^ Topoka, Eansos, to 
succeed the late Johnathan Bisser. 


DISCUSSION AND CORRESPONDENCE 
THB COLOBa OV LBTTBBS 

Soici twenty-five years ago or mm I pub- 
lished in The Popular Science MentMy, a litde 
paper on ** The Color of Letters.” In it I re- 
ferred to a curious form of association of 
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M Jortsa, ISIT 

David SNrr JeeSsa 

MaMeBCvaMt 

1 

! 

A 

fi 

red 

blaith 

red blight 

.■x. 

brown 

brown red 
green 

eolorleas 

brown 

goldsn 
dark bine 

c 

D 

white 

Uaieh 

yellowish white 
bloe 

pink 

purple 

mle yellow 
ebufc green 

£ 

paleereen 

red 

oolorlev 

bloe silver 

p 

red brown 

pale scarlet 

scarlet 

sUver 

O 

pale brown 

yellow 

pale yellow 
brown red 
leaden black 

dark Une 

pale brown 

H 

I 

men 

bUck 

yellow 

black 

heliotrope 

red 

pale green 
■liver 

J 

dark blue 

greenish 

brown 

leaden 

dnll green 

rid 

K 

brown 

lead violet 

pink 

plnm color 
duk green 
dark brown 

L 

M 

pale green 
red 

green 

brown 

green 
lead bine 

yellow 
anil roee 

N 

0 

pale greanlih 
lightUae 

light brown 
l£ck 

brown red 
white 

pale green 
orange 

brick red 
white 

P 

rrilow 

yellow 

leed color 

lavercer 

lemon yellow 

Q 

^ered 
wk green 

red brown 

blnish white 

yellow 

drab 

B 

dark red 

bright green 

red 

black 

B 

silvery gold i 

silver 

bright yellow 

green 

pale red 

T 

white 

silver 1 

green 

yellow 

pale blnish green 
dnb 

U 

yellow 

yellow brown 1 

yellowish 

colorless 

V 

eilver 

wUte 1 

violet blue 

black 

blue green 
blue black 

W 

red brown 

brown 

lead bine 

white 

X 

silver 

silver 

scarlet 

bine 

red 

Y 

silver 

white 

blue 

colorless 

aark yellow 

Z 

reddish 

dsrk brown 

scarlet 

green 

dark red 


color with the letten of the alphabet. This 
faculty haa been called " Paendo-diToiDM- 
thaaia,’’ which, I take it, means senaitiYeness to 
false oolora. It haa been misunderstood by 
writers, who have imaffined that the pecnliar 
individuals having this trait actually see the 
color on the letter, which is not the fact It is 
a mental association, not a false vision. Some 
have attributed it to a recollection of color 
blocks from which letters have been learned. 
To the " pseadochroinmthetio ” this explana- 
tion is nonsense. It is, however, a fact that 
the tendency of this association of letters with 
colors is hereditary, and that it goes with a cer- 
tain interest in word-using and in the use of 
color, features capable in each case of devel- 
opment 

When my son Eric was eight years old, no 
one ever having spoken of it to him before, I 
asked him what is the color of At He re- 
sponded at once that it is red. At that time, 
1913, I made out a list of the alphabet with 
the colors assign^ to each. Quite reoently 
(1917) I repeated the question, never having 
mentioned the matter since. He said at once 
that A was red and seemed slightly surprised 
that any one should not see the difference in 


innate color between red A and yellow E« 

A few changes appeared, however, in his 
chromatio scale. These seem, however, to indi- 
cate vagueness of color, as the aame i mp r e s 
aion might be described as bluish in one case 
and greenish or gray in another. For the sake 
of those this note may interest, I append my 
own chromatio scale which has not changed 
appreciably sinoe I first thought of it, with 
those of two former students, the one my own 
niece, Marjorie Edwarda (now Mrs. Frank 
Blake), and Edith Snow, daughter of the lata 
Dr. Frank Snow, former preeident of the Uni- 
versity of Kansas. David Stars Jobdah 

A aiMPLB DBMONSTRATION VOR RULSra DT- 
NAMICAL EQUATIONS 

Tkaohibb of analytic mechanics may per- 
haps be interested in a demonstration which I 
have used for the past two years and whidi 
seenu to illuminate Euler’s equations for the 
rotation of a rigid body. The experiment is so 
simple that it has doubtleu been used before, 
but I do not recall ever seeing it described. 

OH is an ordinary support rod some 70 cm. 
long. // is a suspending cord. The ring / is 
set at such a point that when the rod is at rest 
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tbe OIJ it lomawliat laM than 45*. The 
oenter of gnTitj of the lyatan than liaa Tor^ 
tienUy below the oord. Ohooae azee fixed in the 
body M foUowa: For the axU 1 taka a horixon- 
tal line through the oenter of gravity and per- 
pendionlar to the plane OIJ, for axia M take 
the axia of the rod, and for axia 8 take a line 
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through the oenter of gravity and perpoidioa- 
lar to the plane of 1 and £, 8 will then lie in 
the plane OIJ. These axes are repraaented in 
the figure, where the axia 1 ia supposed to pro- 
ject directly towards ua, and the coordinate 
eyatem ia consequently right handed. Take 
right-handed rotation as positiva Then 
Euler's first equation nay be written 

( 1 ) 

where A, and 0 sUndy req>eotiyd7p for the 
moments of inertia about the axes 1, 8; 

for the angular Telocities about those 
mmmA azea; and L for any external toTQoe 


which may be aotfng about axis i. In the 
present ease we haye yery nearly B^O and 
Osa that equation (1) beoomea 

Now give to the system a right-handed rota- 
tion about IJ. We then have «g>0 and 
cti. > 0. If the oenter of gravity were to stay 
immediately below the oord we should have 
X=0 and therefore d4^dt<0. But this 
would increase the angle $ and so throw the 
oenter of gravity out from underneath 7J, The 
weight of the system and the tension in JJ 
would then supply a positive torque L. It is 
possible to have this torque of suoh magnitude 
as to make = 0, in which case the torque 
is entirely non-momentaL The reason for the 
necessity of this non-momontal torque is easily 
seen by considering an element of the rod near 
0 or 27. When the rod is rotating there most 
act upon this element a centripetal foroe di- 
rected toward the axis 7J. This force is iui>- 
plied by means of the torque L. 

A rotation of sufficient magnitude to make $ 
very evidently greater than it is when the sya- 
tem is at rest is easily imparted by hand. 

Arthur Tabxr Joku 

filflTH OOLUMI 

A UNIQUE HORNETS NEST 

In the magakine. The Quids io Nature, VoL 
10, No. 1, Juge^ 1917, Earl A. Newhsll, of 
Shelburne, Kasa., under the title " The nest of 
an unknown hornet,” mentions a hornet’s nest 
of peculiar form which he found hanging un- 
der the eaves of an old shop. An excellent 
photograph of this strange nest accompanies 
the artibla Newhall wrote to Dr. L. O. 
Howard, of the Bureau of Entomology, send- 
ing a photograi^ of the nest. Dr. Howard 
states; 

I never saw a homst’s nest like the one In tbs 
photograph and I have referred yoor letter to Hr. 
S. A Bohwer, of Udi bman, who hu stndled tbees 
CTs at ar ee for many yean and he repUee w Mr 
lows: ^*1 have never seen a nest Uhe fUe befere 
and do net know If it Is an abnonud one or mo/L 
If ponible, I shonld ttko to bavo some e£ the na- 
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km to tkat U wpold bi poHibla to attowloa tko 
qwdot ua thoi know If )t If okaonBtl kokit 

The neet in qnevtion oonaifted of a globular 
portion which waa abruptly oontraoted below 
into a lonffp tlender, rertioal neok of practically 
nnifoml diameter. This elender neck aerred 
as the only means of entranoe into the struc- 
ture. 

The writer wishes to state that he once 
found one of these unique nests at Oxford, 
Haas., many years ago. This neat was kept 
as a curiosity in the writer’s ooUeotiona for 
many years and did not fail to excite the 
wonder and admiration of those who saw it. 
In sue and shape this nest was similar to the 
one found by Newhall at Shelburne, Maas. 
Newhall states that he found his specimen 
under the eaves of a building. As wdl as the 
writer can remember, the nest which be found 
at Oxford, Mass., was suspended from a small 
branch of a tree not far from the ground. The 
maker of the nest was never seen. Although 
the writer has always kept a sharp eye open 
since for other specimens of this kind, none 
has ever been seen. It would be of consider- 
able intemt to know whether the two unique 
nests in question really represent abnormal 
deviations of habit for some well-known spe- 
cies, or the normal habit of nest-oonstruction 
for a very rare and little known, or even un- 
known, species. H. A. Am*ard 

Wabhikotoh, D. C. 

STMCHBONISII XN THE VLASHINO or 

riRxrLixs 

The articles on the flashing of fireflies whibh 
have appeared from time to time in SoiXNOS 
have aroused my desire to experiment upon 
the subject The presence of two individuals 
of the firefly, Phoiurii p^nmylvaniea DeG„ 
in my tent at the University of Michigan 
Biological Station at Douglas Lake, Midh., on 
the evening of July 17, 1917, gave me my first 
opportunity. With the tent dark, I watched 
the two fireflies for about ten minutes. For a 
while they flashed eltemately, but it soon be- 
eanie anNuent that one waa flashing a trifle 
mere freq^iently than the other, Ooneequently, 
oaee In pnaej twp and one half to three min- 
utee flashing was simuhaneous. Then for 


abont twenty minutes I experimented with e 
tineeodled vest pocket flashlight witii tiie io3r 
lowing resnlts. I could easily get in rhythm 
with tiu firefly, but I oould not make the fire- 
fly change its rhythm and keep with me. Some- 
times the fireflies would stop while I was flash- 
ing the light and again they would oontinua 
to flash after I stopped flashing. At no time 
oould I oontrol their flashings. The flashlight 
and the two fireflies flashed simultaneously 
when I synchronised with one of the fireflies 
until its time interval brought it into ooin- 
oidence with the other. 

On the evenings of July 19 and 96, 1917, 
I had opi>ortunity to carry the experimenta- 
tion further— ^n each occasion with a single 
firefly. The same kind of results were ob- 
tained from these experiments. However, I 
discovered that when I brought the flashlight 
within 26 centimeters of the firefly it ceased 
flashing and did not reoommenoe until after 
I had ceased flashing or until I had moved 
the flashlight back a meter or more. 

On many evenings at the College of Agri- 
culture of the University of the Philippines, 
at Los Bafios, I have watched splendid fire- 
flies, of which there are large nuznbm in the 
immediate vicinity. I frequently noticed that 
small trees and shrubs would be more aglow 
at certain times than at others, but I never 
happened to observe a time when a small tree 
or shrub was all alight one instant and dark 
the next In my experience there were al- 
ways some fireflies flashing in the "dark" 
periods. The times of greatest light occurred 
when the greatest number of varying flashes 
ooincided. 

From these observations and experiments 
it sMtis to me that comidete synchronism in 
the flashing of a group of fireflies is simply 
a very rare accident, ooourring when the 
flashes of the individuals chance to come at 
the same time. Fbahk 0. Oates 

Caithaoi OoLLxai, 

Oasthaob, III. 

UIEDINIA OT CEONARTIUII ElBICOLA ON 

EIBES tTEMS 

DuBim the past season uredinia of CroMr- 
(Mim riUcoIe Fisohsr have been discovered for 

9 



mr] 


SCISNCB 


815 


Ike flivt dme on BUms items. Hues nstonl 
ilm inlietkMis were obwr r e d on s plant of 
ItAec hwMhm ICiehx. (Gfrosiufaris KwMIa 
(lOohn.) Speoh) growing in a pine woodlot at 
Elttary Pointy Maine. In this same woodlot 
two other isolated plants of the same species, 
inoculated with Bciosporea by applying the 
moistened eoiospores to the unwounded green 
stems, derdoped respeotiYely one and seYcn* 
teen stem infections. Of the seventeen infec- 
tions some were very evidently natural in- 
fections since they oocuired at points on the 
steins where no noiospores had been applied. 

TTredinia were produced on some of the stem 
infections from the middle of June until Au- 
gust 20. The urediniospores which were 
formed in these sori were apparently normal in 
ev e ry way. In the case of the other stem in- 
fections, where no uredinia appeared, study of 
sectioned material showed an abundance of 
mycelium and numerous well-formed internal 
uredinia in the cortex. 

The discovtfy of sporulating uredinia on 
Bibis stems complicates the already difficult 
problem of detecting the disease on Rihet, In 
view of the observations recorded above, it 
must be concluded that no fiber from infected 
regions can be declared absolutely free from 
the rust even when completely defoliated. 
Moreover, the presence of the mycelium and 
internal uredinia in the stem tissue is strong 
evidence that the disease does in some cases 
winter over on fiber. 

G. B. Fobxt, 

G. F. Grayatt, 

R. H. OOLLIY 

Omcx or Invxstioations in 
Foaxsr Patholoot, 

Washinoton, D. C. 


SCIENTIFIC BOOMS 
Diopirograpkie Traeingt in Thres Norma of 
Niaotp Australian Aboriginal Crania. By 
Das. Riobabd J. A. Busy and A. W. D. 
Bobebtson. Transactions of the Boyal So- 
ciety of Victoria, Vol. YL, 1914. 

The volume at hand oontaiiu 270 " life-siie " 
tracings of crania of Australian natives. The 
number of skulls dealt with is ninety^ each 


one being represented uniformly from tiw 
front, side and top. The peklioation follows 
one of a similar nature in which tracings were 
given of 09 Tasmanian skulls, by the same 
authors, and reviewed by the writer in Suurol 
of December 10, 1910. 

As to derivations, the dnills utilised with 
six exceptions are all from the southeast part 
of Australia, i. e., from the region south of 
the iSvaxay River; the six exceptions are from 
Queensland. 

The authors accompany the publication with 
the statement: 

We are solely desirous of makliig available to 
our scientlfle colleagues elsewhere, material of a 
valuable eharaeter, and which Is otherwise Inaeees- 
sible, and which runs the further risk of being lost 
in the process of time unlees so collected. We do 
not desire to impoee our own deduetions derived 
from a study of this material upon thoee who may 
hold different opinions frmn ourselves, and benee 
we do not incorporate here, nor did we do so with 
the Tasmanian tracings, the result of our own ob- 
servations on highly debatable questions, with the 
material itself. The conclusions which we our- 
selves drew from the Tasmanian material have 
beoi published in the Procesdings of the Bopal 
Sooietg of Xdinhwgk, Volume 81, 1910, and sliid- 
Imrly the eonelusloiis which it is our intention to 
deduce from the preeent material will be made 
available elsewhere, and in due course. Thus those 
who desire to make use of the present material for 
other purposes will have a free hand both now and 
for the future. 

As in the case of the tracings of the Tas- 
manian crania, anthropologists are thankful 
to Drs. Berry and Robertson for their pains- 
taking work; but as the Tasmanian volume sC 
the one at hand presents certain serious defl- 
cienoies which are badly felt and which can 
scarcely be oompmisated for by any subseguent 
publication on the series. 

In the first place there is no identifioation 
and subdivision of the specimens according to 
sex. They are evidently all of adults, yet 
even this is not certain. But the moat serious 
deficiency is the omission of all measurementa. 
An iUustration without at least 9wo or thiee 
of the principal measurements does not oonviy, 
a full measure of confidence. It is probable 
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that the dimeneions of the illostratioiif axe 
perfectly true, but had a few measurementa 
been given with each illuatration this prob- 
ability might have become a oertainty. 

The work inoitee, but doee not tatiafy; which 
should not be taken as critioiem, but rather as 
a stimulus for the future. We need more than 
tracings. We need, in a most precise form, 
every possible detail concerning the cranium 
as well as the rest of the skeletal and physical 
make-up of the Australian; and may Drs. 
Berry and Bobertson be soon in a position to 
give us this information. 

AlbS Hrdu2ka 

The Culture and Diseases of the Sweet Pea, 

By J. J. Taubenhaus. New York, E. F. 

Dutton A Go. Pp. xz + 282. 

In the preface the announcement is made 
that this book is primarily intended to be a 
practical treatise for use by both growers of 
sweet peas and investigators. Those inter- 
ested in the culture of this plant will no doubt 
find this book a very useful and helpful guide. 
It is among the few books which deal with 
both the culture and diseases of one xwrticular 
crop. The author’s reason for indudtng both 
phases in the same treatise is naive in that 
^the attack of most plant diseases depends 
on some weak point in the cultural methods 
which has weakened the host at some phase 
of its life history.” 

The first eighty-nine pages are devoted to 
explicit cultural directions which have been 
prepared for the author by specialists. The 
following ninety-five pages are given to a con- 
sideration of greenhouse and field troubles, 
including nine diseases of fungous origin, one 
of bacterial origin and a brief summary of 
the several insect pests. Due space is given 
in the closing chapters, in a dear, ooncise 
manner, to methods of prevention and con- 
trol of these maladies. 

The essential facts in the author’s several 
important investigations on the diseases of 
sweat t>eaa are summarised in this book, yet 
it ss believed that the investigator would pre- 
fer to consult the original reparta. The 
grower , himsdf, can best judge of the author’s 


suooess in avoidiiig the use of tenhniml t erms. 
This same diffloolty which confronts evs^f 
tesoher of dsmentsry plant pathology baa 
been encountered, and if one were to put him- 
self in the position of the average reader he 
would find himself at times in a maae of mean- 
ingless terma. Oertainly the person of leas 
than collegiate training would find himself 
bopdeesly lost if he attempted to wade throng 
certain paragraphs in this book and at auch 
points, one is even disposed to wonder what 
verbiage the author would have oboaen had 
he purposed to use tedmioal terms. 

The binomial Aacochyta piai Lib. was prob- 
ably employed because it is better known tiian 
is the name for the asoigerous stage. 

The book is well and amply illustrated, is 
unusually free from typographical errors and 
gives the impression of being condensed yet 
complete. It should have a place in the refer- 
ence library of plant pathologists and of grow- 
ers of sweet peas. F. A. Wolf 

Nobth Oaiouna Aaaia BzFxa. Sva., 

Wist Balxioh, N. G. 


FIELD CONFERENCE OP CEREAL 
PATHOLOQI8T8 

Thb Third Annual Fidd Oonferenoe of 
Cereal Pathologists of the American Phyto- 
pathological Society wks held at Ifadison, 
Wisconsin, on July 9, 10 and 11. About forty 
were in attendance at the various meetings. 
The following program was jiresented : 

MONDAT, JULY 0 

The forenoon was spent in visiting the jdant 
pathology laboratories of the University of 
Wisconsin. In the afternoon, after a discus- 
sion by Dr. A. G. Johnson upon "Imperfect 
Fnngi causing Cereal Diseases,” the session 
was continued in the fidd, where Dr, John- 
son’s experimental plots were examined. In 
the evening a supper and smoker were g i van 
at the University Oluh, and in the round-table 
discussion which followed, the following dis- 
cussions were given: 

1. Oraaa ruaU and their rdU in eereal eon- 
aervation; Leaders, Dr, J, 0, Arthur, Dr. S, 
0. Sialcman, Dr. Arthur gave a historical die- 
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floiion of nut wmA, witii oQMial ref erenoe 
to his work In pnpsrstlon of the rost section 
of the NotIIl Amsrioan flora. Dr. Stskmsn 
pointed out five problems in the study of grass 
rust: (1) Biologiosl speoialisation; (2) accu- 
rate knowledge of distribution of biologic 
forms in rdation to rust epidemics; (8) the 
rflle of grass rusts in oTer-wintering uredinia; 
(4) the rAle of grass rusts in passing epidemics 
from the baxbeiry to grain ; (S) grasses acting 
as agencies for passing epidemics from one 
grain field to another. 

2. The relation of the ’barberry to mat api- 
demica; Leaders^ Dr. E. M. Freeman, Dr, E. 
M, WUcox, In the absence of both of the 
above. Dr. Stakman led the diacnasion upon 
this topic also. Mr. Frank Piemeisd, who 
has charge of the Sust Survey now in progress 
in the Missisaippi Yalley, stated that the sur- 
vey so far had indicated that stem rust over- 
winters in the extreme South in the uredinial 
stag^ and that the amount of infection upon 
grain was found to decrease in passing from the 
south to the north. South of Ames, Iowa, no 
infection upon barberry was found, but north 
of that point no infection was found upon 
grain up to that time, except in the vicinity of 
affected barbeny bushes. 

8. State and Federal hgialatum againat the 
batherry; Leadera, Profeaaor L, H. Bolley, Dr, 
L. R, Jonea, Professor Bolley reviewed the 
methods used in securing eradiction of barberry 
In North Dakota, which is the only state having 
a law declaring the barberry bush a nuisance. 
The work of eradicating the barberry bushes 
in North Dakota has almost been oompleted. 
Dr. Jones was unable to be present at the 
session. 

TUnnAT, JOLT 10 

The forenoon was spent in visiting the farm 
near Madison operated by the Agronomy De- 
partment of the TTnivenity of Wisconsin. In 
the afternoon the party went by auto from 
Madison, Wisconsin, to Watertown, Wiscon- 
sin, inspecting various grain Adds on the 
way. In the evening a supper, smoker and 
round-table was held at the Oommeroial Hold 
at ' Watertown. The following disouasions 
were given: 


1. Stale and Federal cooperation in fighUng 
cereal diaeaaee during our food emergency; 
Leaders, Dr, H, B. Humphrey, Dr, F, L, 
Stevene, Dr, S, 0, Kem, Dr. Humphrey out- 
lined a plan for campaign for eradication of 
preventable cereal smuts. This work, depend- 
ent upon the passage of the Food Bill, is to be 
done in cooperation with the Extension Service^ 
and is to consist of two phases : first, publicity 
campaign, by means of the press, posters, etc. ; 
second, men to be sent into the field to oo- 
operato with the Extension Servioo in secur- 
ing seed treatment The subject of com- 
munity seed treatment plans was also brought 
up for discussion. Dr. Kem spoke for the 
need of closer cooperation between the Fed- 
eral and State D^artmeiits, and between states 
in their work, and of the value in correlating 
work upon general problems with local ones. 
Dr. Stevens was not present at the meeting. 

2. Recent tnveaitgatuma on yeUow etripe 
mat; Charlea W, Hungerford, An aooount 
was given of work being carried on at Oor- 
vallis, Oregon, upon this disease. 

WXDNaSDAT, JULY 11 

The day was spent in Juneau, Wisoonsin, 
Beaverdam, Wisconsin, and on the farm of 
Mr. Kruger near Beaverdam. Meetings were 
hdd at the Court House in Juneau, and at 
the Mealy Hotel at Beaverdam. These meet- 
ings were open for general discussion and 
transaction of business. 

The following business was transacted at 
the various meetings : 

It was voted to have the secretary com- 
municate with the Secretary of the Interstate 
Cereal Conference to arrange, if possible, to 
have the next meeting of Oeroal Pathologists 
hdd at the same place as the Cereal Con- 
ference, with one day overlapping for joint 
meeting. 

A committee consisting of Dr. L. B. Jones, 
Dr. H. B. Humfdirey, drew up the following 
resolution, which was unanimoudy adopted: 

To THE HoNOBABLB, 

Thx Sbcbbtabt op AmuouLTUU. 

We^ the plant i«thologisti representing the 
chief grain-growing states in conference 
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■nmnbled, in reoagnition of tbo fdlowing 
facts: 

1, The national and international need of 
the maximum production of all food gtaina 
for the immediate future. 

2. The prerentable looses resulting from 
smuts and other seed-home diseases. 

8. Practical and simple methods of seed 
treatment known to prevent such losses. 

4. The Office of C5ereal Investigations has 
already instigated a movement looking to the 
more universal treatment of seed for the pre- 
vention of these losses. 

ReaolvB* (1) That it is our conviction that 
this work should be pushed with all possible 
diligence. (2) That we as representatives of 
these grain-growing states pledge to this work 
our hearty cooperation and support. 

A committee consisting of Professor H. L. 
BolleTf Professor A. Oarleton, and Dr. L. 
B. Jones, appointed to draft resolutions for 
the extermination of the barberry bushes, 
made the following report, which was ac- 
o^ited: 

In view of the vital importance of the 
wheat crop, and as a national emergmcy meas- 
ure likely to i^ve an effective aid in increas- 
ing and insuring a better wheat crop in 1918, 
be it resolved : 

That we, the cereal pathologists of the 
American Phytopathological Societs^ in sum- 
mer session assembled at ICadison, Wisconsin, 
respectfully ask the Presidmt of the United 
States to ai^int a commission to consider 
tiie relation of the barberry to outbreaks of 
black stem rust of wheat, barley, other cereals 
and grasses with a view of deciding upon the 
desirability of eradiotion of all cereal rust- 
bearing strains of ^e barberry in the United 
States in order that this source of rust epi- 
dmnios may be removed. 

Be it further resolved that the Secretary be 
instructed to send a copy of this resolution 
to the President of the United States. 

The following resolutions were also Adopted 
by the Conference: 

That the chairman of this body appoint a 
committee to take up with federal authorities 
the matter of securing some definite action 
to insure an adequate supply of fungicides 
and insecticides, particularly Aose containing 
copper, for the looteotion of important crops 
against the destruction of fungous diseases 
and insect pests and to insure a reasonable 
price fpr the same such as shall not be pn^ 
hibitory to their use by the fermen and fruit 
grower s of the United States. 


To THi DxpAgnciirr cw Flutt Patboloot 
Ain> OTHBB Fsaume aitd or thi Um- 

vx&srrT 'or Wisconsin : 

WaxBXAs, the cereal pathologists in zneetiag 
convened at Madison, Wisconsin, from July 
9 to 11, were most hoejutably entertained end 
assisted at their third annual meeting; 

Resolved, that we extend our hearty 
and express our due appreciation for your 
efforts in our behalf. 

The following officers were elected for the 
ensuing year : Chairman, H. P. Baras. Secre- 
tary, G. W. Hungerford. 

C. W. Hunoebtobd, 
Secreiarf 


SPECIAL ARTICLES 

THX POISIBLl ORIOIN OP THE TOXICITY OP 
ULTKA-VIOLET LIORT^ 

It is a general law of pbotochemioal action 
that only those rays are effective which are ab- 
sorbed by the system in which the reaction oc- 
curs.* "Visible light-rays are not, as a general 
rule^ seleotiTely absorbed by protoplasm and 
hence their action is usually confined to spe- 
cialised pigmented areas which constitute the 
receptive elements of optical sense-organs. 
Ultra-violet light, on the contrary, is generally 
highly toxic, even for colorless organisms, and 
since this toxicity presumably depends upon 
and is attributable to photochemical reactions 
the question presents itself to which constitu- 
ent of the protoplasm are we to attribute the 
selective absorption of these rays which is the 
necessary precedent of their photochemical ac- 
tivity! 

It was pointed out nearly forty years ago by 
Soret* that the majority of proteins exhibit a 
well-marked absorption-band in the ultra-vio- 
let spectrum. In seeking for the origin of this 
absorption-band Soret found that it is espe- 
cially wdl exhibited by solution! of tyrosin, 

iProm the departusat of bloshsmlstry and 
pharmaeology, B^dlph Spreekeb Phyilolgglsal 
Laboratory, University of OaUfonia. 

sSder, ^^Handboeb der photographist’* Hallst 
1884, p. 88. 

• J. L. Borst^ Ardk d. Be, phpt. #1 net OmmOg 
1878, p^ 882, m; 1888, pp. 184, 804. A d’Arse^ 
val, Areh. ds Nerm et FM, Ferfr, 1880, 

Mr. 5, T, 8, p. 840. 



t^mri 


8CISN0E 


819 


and dunfon re fe rred it to Ihe tTToain radical 
in tbe proteia moleoulei These obeerrttiona 
hare recently been greatly extended by Eober»^ 
who has carried out a spectrographio examina- 
tion of solntioni of the varions amino-acids 
which are the end-results of protein hydrolysis 
and of certain polypeptids. Eober has con- 
firmed the existence of an absorption-band in 
tbe ultra-violet in solutions of tyroain and also 
finds that a similar band is exhibited by solu- 
tions of phenylalanin. The other amino-aoid 
oomtituents of the protein molecule exhibit 
only general (t. s.^ non-selective) absorption in 
tbe ultra-violet speotruzn. 

The possibility is thus indicated that the 
tyroain and phenylalanin radicals of the pro- 
teins constitute the optical sensituers which 
render living oells susceptible to the toxic ac- 
tion of ultra-violet light. If this were the case 
ihm passage of the light through solutiona of 
proteins or the sromatio amino-acids should, 
by sbsorption of the toxic rays, to a greater or 
leas extent deprive the light of its toxicity for 
protoplasm. With this possibility in view the 
following experiments were undertaken: 

Definite volumes of a densely inhabited cul- 
ture of paramecia were washed by suspending 
the organisms in tap-water and oonoentrating 
them by moderate centrifugalisations until a 
thick suspension of uninjured organisms in a 
colorless liquid was obtained. All of the sus- 
pensions used were prepared in exactly the 
same manner and were derived from the same 
culture. 

Our first st^ was to determine what we have 
called the ^'normal extermination period,” 
that is to say the duration of time in seconds 
of exposure to the direct rays of a Oooper-Hew- 
itt TTltra-violet light Type Z at a distance of 
12 cm. from the quartz tube. For this pur- 
pose 0.6 c,c. of parameoium suspension was 
placed in a fiat-bottomed (Syracuae) watoh- 
glasi and 0.6 c.a of tap-water was added. 
Trials were made with varying times of ex- 
posure and the percentage of organisms killed 
was estimsted by counting tbe individuals of 
which the dlia had ceased moving. The nor- 

A. Kober, Jowm. BioL Chem., 22 (1015) 

p. i&8. 


mal extermination-period was found, under 
these conditions, to be about 100 seconds. To 
determine whether the gases formed during the 
exposure to the ultra-violet light (osone and 
nitrio-oxide) hastened the killing of the organ- 
isms appreciably, a trial was made with a sus- 
pension protected from the ultra-violet rays by 
a thick glass piste, but still exposed to die 
gases. In this way it was determined that this 
factor could be overlooked, since after 000 sec- 
onds exposure no noticeable effect was ob- 
served. 

After determining the normal extermina- 
tion-period with the above procedure, trials 
were made with similar suspensions in solu- 
tioa of Witte-peptone, gelatin, amino-aoids, 
etc., the results of 190 such trials being sum- 
marised in the table below. Thus a 1 per cent, 
alanin suspension of paramoooia was prepared 
by adding 0.5 o.c. of a 2 per cent, solution of 
alanin to 0.6 c.c. of washed paramecium sus- 
pension. 

The extermination-periods enumerated in 
the tables are meant to indicate that tmmsdi- 
aMy after the stated period of exposure 100 
per cent, of the organisms were dead. For it 
was found that even after an exposure as brief 
as 40 seconds in a water-suspension the organ- 
isms were affected and ultimately all died 

AVnUOl XZmMINlTlON miODB 
(Paramecia immereed <a Tect Solution) 


Water sospensloii 100 sees. 

1 per sent, cane sugar Bnipeosio& 110 ** 

1 par cent urea suspenslozi 110 '' 

1 per eent alanin suspension 110 

1 per cent leucla suspension 215 ** 

1 per cent, griatin suspe nri on 220 * ' 

1 per eent. peptone suspension 800 


Glutamic acid, amino-benzoic acid and as- 
partic acid all proved to be themsdves toxic 
for tbe organisms and could not therefore be 
tested by thie method Tyroain is very spar- 
ingly soluble in cold neutral water. A satu- 
rated solution, although exceedingly dilvte, 
conferred marked protection, the externdna- 
tion-period being lengthened to 180 eeoonda. 
An alkaline solution proved to he tozio and 
therefore could not be employed in thia way. 
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In order to mle out tbo pooibillty that the 
proteotive Action xnigiit be indiieott i* not 
Attributable to mm abaorption of the tozio 
ragrit end abo to permit the emidoyment of 
tozio aeida the following modified prooedure 
waa employed: 

In a quarti beaker with a diameter of 82 
mm. 8 ao. of the given add were placed, this 
amount being juat aufident to oompletdy 
cover the bottom of the beaker. A aquare 
piece of cardboard waa placed on the Syracuae 
diah containing the paramedum auapendon. 
The quarti beaker waa then placed over a dr^ 
oular opening in the cardboard, having a diam- 
eter of 25 mm. By thia means the eiganisms 
were shielded from all ultra-violet rays except- 
ing those which passed through the solution in 
the quarts beaker. In order to fully ezpoae all 
of the organisms and to standardiie the depth 
of suspension, a paraffine mould waa made in 
the Syracuse diah hy holding a No. 8 rubber 
stopper in the center of the dish and pouring 
melted paraffine around it On cooling, the 
stopper was withdrawn, leaving a depression 
90 mm. in diameter in which 0.5 o.c. of para- 
meoium suspenaion waa placed. 

Somewhat over 100 exposures were made, 
using thia method with the following results: 

▲vnaoB xzTDiuif ATiON raaioDo 
(Poroaisoia not iaMHorsed im Tut BtMion) 


Water ISO seea. 

1 per cent alanln 180 

1 per cent glyeoeoll 180 

1 per seat oqiartle aeld 130 

1 per eettt glntamle add 185 

1 par cent leaoin 850 “ 

0.5 per eent tyrosia 480 ” 

1 per eeat anino bsnsole aeid 8400 ** 


It will be noted that the results obtained by 
thia prooedure confirm those previously ob- 
tained by the method of immersioiL 
In or^ to obtain 1 per cent solutions of 
* tyrosin and eystin, whldi are very sparingly 
aoluble in water, alight amounts of alkali ware 
added to the test solution in the beaker and the 
extermination-periods after passage of the rays 
through alkaline aalutiona of these acida and 
of certain of thmdcldB enumerated above were 
determined, with the following results: 


(PorssMato aol Imwurud fii Tut fibMioa) 


OA par sent KaOH 160 sea 

IperesatNaOH 170 << 

1 per eeut glutamie sold in 1 per esat 
NaOH 800 “ 


]l per cent, ^stin in 0.5 per eent NaOH. 1800 ** 

1 per emt tyroaln in OJ per eent NaOH nnaffeeted 

after 40 


ezposoxa. 

We may infer that solutions of gdatinei, p^ 
tone, amino-benaoio ooid, oystin, tyrosin and 
leuoin detoxicate ultra-violet rays idiidb pasa 
through them, while solutions of the other sub- 
stances investigated do not appreoUbly do so. 
The protective action of tyrosin in alkaline so- 
lutiona is exceptionally marked, and in thia 
connection it ia of especial interest to note 
that Eober has found that an alkaline reaction 
markedly inoreaaea the absorption of ultra- 
violet rays by tyrosin solutions. 

The protective action of leuoin, which does 
not exhibit a selective absorption in the ultra- 
violet, is at first sight somewhat puasling. It 
waa noticed, however, that both tyrorin and 
leuoin oolutiona underwent a change of color 
upon continued exposure to the ultra-violet 
light Thia change was especially marked in 
the lencin solutions resulting after 40 minutes 
exposure in closed quarts vessels in the pro- 
duction of a dark brown fluid having a dia- 
tinotly intensifled odor. This solution had a 
much srreater protective power when tested in 
the above manner than leuoin solutions which 
had not been previously exposed to the liiti^t 
We may infer that ultra-violet light induces 
ch em ical dhangea in a leuoin solution reaalting 
in the promotion of substances having an en- 
hanced power of obsoibing ultra-violet rays. 

Our results are therefore decidedly in bsr- 
mony with the view that the susoeptibilily of 
protoploam to ultra-violet light is oonditionad 
by the selective absorption of the tozio rays by 
the aromatic amino-aoid radicals of the pro- 
teins. 

F. LHabbib, 
H. 8. Hen 

Untmairr or GAuroamA 
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THE OUTLOOK IN CHEMISTRY IN THE 
UNITED STATES^ 

It is the highest privilege of the presi- 
dent of the American Chemical Society to 
express to yon, citixens of Boston, the so- 
ciety 's deep appreciation of your interest 
in our science and of your courtesy in pro- 
viding entertainment for our numerous 
membership. In token of the reality of this 
appreciation, no less than in recognition of 
the honor bestowed upon me by you, my 
fellow members in the society, it is my 
pleasant duty to address you on some snb- 
ject which might interest you as an impor- 
tant phase of chemistry or which might 
bring home to you as thoughtful citisens of 
this great country of ours some of the im- 
portant functions which our science may 
be expected to fulfil in the life of the na- 
tion. It is the president’s happy privUege 
also to select his own subject. In normal 
times, I confess, I should have enjoyed the 
pleasure the scientific man finds in riding 
his own hobby before a large and friendly 
public and I should have been tempted to 
try to present to you some phase of those 
wonderfully intricate worlds of atoms and 
molecules and of the forces controlling 
them, on which the peculiar power of our 
science rests. But the spirit of complete 
preoccupation in the great test to which our 
country is being put, which I know per- 
vades the minds and souls of all ef you, has 
led me rather to the choice of a subject of 
more immediate relation to our present 
situation. I have thought yon might be in- 
terested in a discussion of. the outlook in 

, 1 Preiidcnt’i sddreM delivsted before the Ameri- 
oan Ghemieal Bodetjr, September 12, 1917, at Bos- 
ton. 
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chemistry in the United States, with spe- 
cial reference to the resources of chemis- 
tiy in the nation’s service in war and in 
peace, as seen from the point of view both 
of chemical industry and of univendtieB 
and colle^, the sources from which our 
chemists and our chemical lore are derived. 

The great European war and now our 
own entry into the world struggle of free 
democracies against the organized military 
power of the last strongholds of feudal 
privilege in western civilization have 
brought home to the public as never before 
in the history of the world the vital place 
which chemistry occupies in the life of na- 
tions. What is it, indeed, that is so funda- 
mental in this science that a country’s very 
existence in times of great emergencies and 
its prosperity at any time may depend on 
its master minds in chemistry t It is the 
fact, summed up in the fewest possible 
words, that chemistry is the sdenee of the 
transformation of matter. Since every 
phase of our existence is bound up with 
matter, from our birth to our return to 
dust, we find at every turn in life that 
chemistry is in demand to aid man in his 
^ort to assure to himself a safe, soientiBc 
control in the supplying of his own needs, 
where nature, from time immemorial, has 
shown the same impersonal indifference as 
to his wants, his survival or destruction, 
that she has for every other form of life I 
From the transformation of our raw ores 
into finished metals of almost any conceiv- 
able quslity and application, to the trans- 
formation of rocks and salts and the gases 
of our atmosphere into nourishing foods, 
from the tran^ormation of the yield of our 
peaceful cotton fields and rich coal depos- 
its into death-dealing explosives, to the 
preparation of blessed life-saving medica- 
ments from the same crude sources — to 
mention only a few instances of tile trans- 
formation of matted that I have in mind — 
it is chemistry that is giving us the power 


to satisfy our needs, whether it be for wise 
and beneficent purposes or for the fulfil- 
ment of our more baneful desures. 

The cniu of the war has put this great 
controlling science, as it has put all other 
human agencies, to the fire test in every 
great country on the fSaoe of the earth. 
Acknowledgedly, chemistty has thus far 
staved off defeat for Qermany after Joffre 
on the Marne had killed her hopes for a 
swift, crushing victory through the viola- 
tion of Belgium, and had taught her that 
she must face a long struggle, in which, cut 
off from the world’s supplies, she must 
make shift with what her own territories 
could yield and her chemists could produce. 
In the wonderful organization of iwwer in 
France and in England in the midst of 
war, the French and English chemists have 
stepped in and brought their supplies of 
munitions of every variety, of remedies, of 
their new weapons of defense and offense 
in poison gas and liquid fire warfare up 
to the point of meeting now on more than 
equal terms an enemy prepared years in 
advance. And in our country too our 
chemists have stood the ordeal of an un- 
precedented time. I have in mind our 
splendid achievement of having solved in 
these three years of warfare such tremen- 
dous problems which these years have 
brought to us as were involved in the 
speeding up of the production of thousands 
and thousands of tons of fundamental 
chemical products needed by our allies and 
now for our own purposes — steel and iron 
alloys of every variety of toughness, hard- 
ness or elasticity, purified copper by the 
millions of pounds, aluminium for airships 
and motor cars, abrasives on which the 
trueness of every great and every wnnii gon 
depends, sulphuric acid and alcohol for the 
preparation of explosives— foods, oils and 
scores of other essential products prepared 
on a scale never seen before— I thtnit yn 
may say with justifiable pride that our 
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gMat basic ohonical indnstries have suC' 
eesafnlly’ risen to the demands of a sitaa* 
tion unparalleled in ita scope and nrgenoj. 
There have been times of delay and times of 
worry, bat the few failures have been due 
rather to financial difficulties than to a 
breakdown in scientific efficiency. To those 
of us who know that the chemist is the final 
controlling mind, guiding in safety for the 
financier these vast undertakings and ex- 
pansions, the record of these years is truly 
a wonderfully satisfactory response to the 
first crucial test of the efficiency of chemis- 
try in America. 

And this result justifies the faith that we 
will win out just as surely in the hundreds 
of newer problems brought to us by our 
own participation in the war. Some of 
these problems have been brought to the at- 
tention of our members by the chairman of 
the two chief chemistry committees, which 
are cooperating with the government — Dr. 
W. H. Nichols, chairman of the committee 
on chemistry of the National Defense 
Council, an industrial committee, and by 
Dr. M. T. Bogert, chairman of the chemis- 
try committee of the National Besearch 
CouncU, a research committee. From San 
Francisco to Boston, from Minnesota to 
Texas, our chemists have shown the all- 
pervading desire to bring to the immediate 
practical assistance of our country every 
ounce of our strength and every grain of 
our intelligence, and have stepped into line 
for service not only with splendid enthusi- 
asm, but still 'better, with the grim deter- 
mination of purposeful men, who know well 
our enemies’ strength, but who will do our 
share to eliminate, effectively, unsciupu- 
loos militarism from the politics of the 
world! The immediate response to the 
tender of the services of our membership to 
the President of the United States and of 
the organisation of the members for such 
service through a census of chemists has 
been an increase in our membership from 


a total of some 8,000 to 10,500, an unprece- 
dented growth, which shows unequivocally 
that the chemista of the United States are 
of one mind in ranging thmnaelvea on the 
side of organized, whole-hearted and force- 
ful support of our government in this war I 
Indeed, one of our chief difficulties has 
been to restrain our men in their eagemeas 
until proper organization would enable the 
central committees to designate to each 
man the field in which he oonld serve best 
To the impatient chemists, waiting for 
their "marching orders" it may have ap- 
peared that invaluable time has been wasted 
and that progress even now is all too slow. 
But work on all the most important prob- 
lems really was quickly organized and al- 
ready important results ore available. As 
an illustration of this ftect we have the 
brilliant and speedy suceesa of Dr. Day and 
his collaborators in producing optical glass, 
so much needed for range-finders, which 
will bring our shots home to the enemy. 

The very nature of most of the problems 
makes it impossible to name them here, but 
1 may say that improvements in explosives, 
multiplication of the sources of supply 
from which to manufacture explosives, in- 
cluding the utilization of the atmospheric 
nitrogen for the production of nitric acid, 
providing protection for our soldiers and 
sailors against poisonous gases, the ma- 
king of chemicals for which we have 
hitherto been dependent on importations, 
these are some of the problems on which 
many of our ablest chemists have been 
wor^g with all the power and concentra- 
tion that the occasion demands. I may be 
more explicit in regard to the problem of 
the home manufacture of so-called syn- 
thetic remedies, for the suppbes of which 
up to the present time we have turned to 
our present enemies. We need large sup- 
plies of salvarsan for our hospitals and 
for our armies, we need local anestheties, 
substitutes for cocaine, for our surgeons. 
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we need safe hypnotics to insure blessed 
deep to sufferers in home or hospital, we 
need a long list of products to relieve the 
numberless ailments to which man is sub- 
ject. Many of the beat of these products 
are protected by patents, but the Adamson 
law will make it possible for American 
manufacturers to prepare these remedies 
in this country. There is nothing wonder- 
ful about their preparation — the scientific 
skill and experience of American chemists 
is coping with them as easily as an expert 
chess-player solves his problem in chess — 
and indeed with much the same kind of en- 
joyment For instance, the obstacles in the 
way of the preparation of some drugs, most 
jneeded but prepared with considerable 
difficulty, such as salvarsan and atophan, 
have already been overcome in a way that 
leaves no doubt, if any ever existed, as to 
our ability to stand on our own feet, once 
Congress has removed the legal disabilities. 
University men and industrial firms have 
united in the vigorous attack on this prob- 
lem. 

This question brings me to another phase 
of my subject. Looking >beyond the im- 
mediate future to the years ahead, why 
should wo ever again be dependent on any 
foreign country for such fundamental 
needs of a nation as the best remedies for 
its stricken people — or, enlarging the ques- 
tion — for such fundamental industrial 
needs as dyes and dozens of finer diesnicals, 
the need of which has seriously handi- 
capped manufacturers and to a certain ex- 
tent is still interfering with normal activ- 
ity f It has been publicly urged in Ger- 
many — I am quoting from an excellent ar- 
ticle by our friend Dr. Baekeland — ^that 
German dye manufacturers after the war 
should allow only a limited and conditional 
quantity of dyes to|^ to foreign countries, 
including the United States, in order to 
give her home industries a great lead in 


recovering the commerce of the world in 
textiles. Even if this suggestion should 
not be put into effect, for Germany has 
more to lose than to gain by s policy 
trade-war after the reestablishment of 
peace, we may be sure that her own manu- 
facturers will get the best of her supplies 
and every possible advantage. Our textile 
manufacturers and many other branches 
of industry will be at the mercy of com- 
petitors, assisted by government direction, 
unless we have a declaration of chemical 
independence in this country! Every 
thoughtful chemist, 1 am convinced, and 1 
trust that every other thoughtful citizen, 
will acquiesce in the policy that henceforth 
in our haste needs, at least, we be independ- 
ent of the friendship or enmity of foreign 
nations ! And that conclusion brings me to 
one of the most important points in my 
discussion this evening; What are some of 
the main conditions, from a chemist’s point 
of view, that must be fnfllled, if we are to 
look forward to successful industrial and 
scientific development and independence, 
when the tremendous competition of peace 
must be met. These conditions are to be 
sought not only in the field of applied chem- 
istry — and applied chemistry includes 
every great national industry, from agri- 
culture to the manufacture of steel — ^but 
they involve also our universities, technical 
schools and colleges, the great sources from 
which our chemists come, not only equipped 
technically for their work, but carrying 
also the inspiration, the orientation, which 
will make or mar them and with them will 
make or mar that part of the nation’s life 
which will be dependent on chemistry. 

Turning first to the field of applied 
chemistry, I would like to emphasize that 
in my opinion the most important single 
factor which would lead' to a tremendous 
increase in power in our ii^ustrial devel- 
opment is not immediately a question of 
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■oientific achievement, but a factor found 
in a simple psychological analygig of our 
industrial situation. Let our manufactur- 
en but awaken to the great significance, to 
the full meaning of the simple old behest 
that the laiborer is worthy of his hire, and 
they will be astounded at the results. 
American manufacturers at present on the 
whole do not treat their chemists, and es- 
pecially their research and directing chem- 
ists, fairly. The tendency is to exploit the 
chemist as an employee, instead of treating 
him as a partner, who brings scientific ex- 
perience, skill and acumen to the aid of 
capital and commercial experience and 
standing. Manufacturers arc willing to 
cooperate essentially on the footing of part- 
ners with great lawyers, who solve their 
legal difficulties — ^usually a wholly sterile 
performance as far as the welfare of the 
nation as a whole is concerned — ^but they 
have not yet learned to cooperate in the 
same fashion with men of our profession, 
who solve their technical difficulties to the 
direct enhancement of the nation’s wealth 
and welfare I Our chemists know and feel 
that they are being exploited and in con- 
scious or unconscious resentment, after one 
bitter disappointment or the other in their 
employers’ fairness, they lose their fresh 
enthusiasm and their capacity for the 
whole-hearted, unstinting effort that goes 
with the work in which the heart and soul 
support the mind I All this is wrong. Re- 
search and managing chemists should be 
sure that success means partnership in the 
fruits of their success, that success will 
yield immediately and not in some hazy 
future of a soon-forgotten promise, an 
equitable share in the actual benefits of the 
work done. This is one of the real but un- 
recognized sources of the unquestioned 
leadership of Germany in fields chemical: 
Dr. Bemthsen, director of the Badische 
Anilin-Fabrik, probably the greatest of the 


many great German firms, told me some 
fifteen years ago that from the lowliest 
workman up to the highest chemist in his 
employ, every individual is guaranteed by 
contract a royalty, a definite share in the 
money earned or saved by any suggestion 
or discovery on the part of the mdividual. 
Contrast this wise policy with what is com- 
mon knowledge concerning the situation 
in the great majority of American plants. 
Any chemist can multiply indefinitely the 
single specific illustration of this attitude 
that I will give. One of our doctors of 
philosophy of the University of Chicago, as 
chief chemist for one of the very largest 
manufacturing concerns in the country — 
a unit in a “ trust ” — ^perfected a device, 
simple in itself, that saved the corporation 
perhaps $80,000 a year- his reward was a 
princely increase of $200 or $300 a year in 
salary I Incidentally, let me say that I 
promptly took him away from this corpor- 
ation — ^we can not afford to waste good men 
in such placea In case after case that has 
come to my notice from some of our lead- 
ing men, chemists have been cuddled and 
patronized until their improvements have 
been completed and then recognition has 
come munificently in the form of a few 
hundred dollars a year and — oblivion. 
Those men, leading men, let me remind you, 
have acknowledged to me that this treat- 
ment killed outright all the fire of enthusi- 
asm with which they had been wont to 
work! There are a few noteworthy excep- 
tions among corporations, but their 
strength and prosperity confirm the validity 
of the appeal I am making, for they have 
recognized that in large measure their con- 
tinued prosperity has been the result of the 
brain-work of their chemists, cooperating 
with the brain-work of their directors and 
the capital of their corporations. There 
are also prominent exceptions among in- 
dividual chemists: we have men in our So- 



326 


SCIENCE 


[N. a Vob ZLTI. Na 1U8 


oiety who hare worked their way to pod* 
tioDs and incomes on a par with those of 
snooessful lawyers and physioians— but 
manofactorers should heed w^ that almost 
inrariably these are men who withdrew 
from their original direct employment by 
corporations and have developed their own 
independent establiahments, either as con- 
sulting chemists or as independent, com- 
peting manufacturers I How much wiser 
it would have been for the manufacturers 
— am not saying, for the chemists — ^if 
these brilliant, forceful men had been kept 
in their establishments, as they would have 
been abroad, by fair treatment as partners 
in success as well as in effort. 

I ^ave dwelt long on this plea because 
I consider this message to our manufactur- 
ers from an outside observer, a university 
man without any industrial afSliations, to 
be perhaps the most important service 1 
can try to render our country in this privi- 
leged address. Let me summarize my point 
with the aid of an analogy which I owe to 
my friend Dr. Eisensohiml’s remarks after 
a presentation of this subject to our local 
section in Chicago: Just as Nap(deon let 
every soldier feel that he carried a mar- 
shal’s baton in his knapsack and thus se- 
cured the enthufiisstio and self-sacrificing 
support of his hundreds of thousands, so 
our manufacturers should let their (diem- 
ists feel that each one carries in his brains a 
contract of partnership — and all that is in- 
volved therein I If this is done, we will 
witness through the tremendous power 
of the combination of psychological mo- 
mentum and trained, scientific minds, the 
dawn of an era of power and prosperity in 
our industries, in which no one need fear 
the aftcr-the-war competition for which aU 
Europe is now preparing. Enlightened 
self-interest is slowly revolutionizing and 
improve our whole social fabric by a 
fairer, more honest conception of the i^a- 


tion of capital to workers— witii harm to 
no (me, least of all, and to their own sur- 
prise, to those who have blindly been op- 
posing the movement. And my plea for 
fairer treatment of prodnotive (diemists is 
the point at which the great world move- 
ment touches our scientific body. 

Another vitally important factor in the 
outlook for chemistry in the United States 
is the adoption by our legislative bodies 
of a definite national policy looking toward 
the establishment of that independence of 
our country in the matter of chemical sup- 
plies to which reference was made before. 
Action in this directicm has been happily 
inaugurated in the fundamental matter of 
the fixation of atmospheric nitrogen for the 
manufacture of explosives in war times, of 
fertilizers in peace and war. The fixation 
of nitrogen plants in Germany have un- 
questionably saved her thus far both from 
a military collapse and from starvation. 
As has been indicated before, it is import 
tant too that we become independent in as 
large a measure as possible also in regard 
to all manufactured chemicals and particu- 
larly also the finer organic chemicals, in- 
cludmg the dyes and the cynthetic drugs. 
The most important measure necessary to 
this end is protection by duties such as a 
non-partisan commission of experts may 
find necessary. American textile manu- 
facturers, who have opposed this action in 
the past as far as dyes are concerned^ have, 
I trust, learned their lesson, and wid not, 
I hope, need a second more sharply pointed 
one. And other manufacturers, having 
found their supplies of needed chemicals 
cut off or enormoudy increased in cost, will 
also, I imagine, favor the establishment of 
conditions making home production pos- 
sible. It is a source of gratifioation to 
me to state that the United States Tariff 
Commission, which is making a seientiflo 
study of tte vexed tariff problem, most 
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oourtoOQily asked for, and received, the <k>- 
operation of this society in the choice of 
on unprejudiced expert on the chemical 
echedulea. 

Wise patent legislation is another fun- 
damental consideration in a declaration of 
chemical independence. The public — that 
is, their representatives in Washington — 
should understand what is obvious to any 
professional student of the problem, 
namely, that independence is altogether a 
question of capital, not of science — of dol- 
lars, not of chemists. Our unqualified suc- 
cess in every line of applied chemistry in 
which investment of capital has been an 
attractive proposition is positive evidence 
that we have the chemists and the knowl- 
edge to achieve this independence, if wise 
legislation by tariff and patent laws will 
insure to capital a return sufSciently at- 
tractive and stable to have it enter these 
needed fields. 

To illustrate concretely what this policy 
would mean for the nation let us consider 
the following: Much more than a question 
of coloring materials is concerned in a con- 
scious policy to have our dye industries 
establi^ed on a permanent basis. It has 
often been emphasized that the manufac- 
ture of dyes is so closely related to the 
preparation of explosives that a flourishing 
dye industry in times of peace means ample 
facilities for explosives in times of war. 
No American would care to contemplate 
what our position would be in the matter 
of large scale production of explosives if 
we had become engaged in a struggle with 
a first claiM power without the benefit of 
the great expansion in our dye and ex- 
plosives factories which our commerce with 
England and France brought about after 
19141 When peace comes, let no American 
forget this koonl One way of insuring 
ourselves against a lack of facilities for 
a sudden expansion in the production of ex- 


plodves is to keep capital invested in dye 
factories. 

Independence in the preparation of me- 
dicinal remedies, especial^ also of the 
finer modem products which we call syn- 
thetic drugs, should be as conscious an aim 
of the United States as independence in the 
manufacture of dyes. It is worth noting 
that the two aims support each other, for 
nearly all of the basic products needed for 
the large scale preparation of synthetic 
remedies are either prepared in aniline dye 
factories as intermediate steps toward the 
dyes or are so closely related to such oom- 
poimds that it would be a mere detail to in- 
clude these products in the normal output 
of a dye factory. As an instance pointing 
in this direction, recent correspondence 
with a prominent American firm, which has 
invented and is manufacturing what prom- 
ises to be a valuable substitute for cocaine 
in producing local anesthesia, brought out 
the fact that the chief difficulty in the way 
of the production of the drug on the large 
scale which the situation demands, lies in 
the securing of sufficient quantities of the 
chemicals diethylaniline and cinnamic acid. 
Now, the former could and should be manu- 
factured in dye factories with the greatest 
of ease, side by side with dimethylaniline, 
which is a common intermediate in the 
manufacture of many dyes, and cinnamic 
acid could be prepared from benzaldehyde, 
another intermediate. Furthermore, large 
research departments in well-organized dye 
factories will be centers of research in ap- 
plied oiganic chemistry and practically 'all 
of our valuable aynthetic drugs are such 
organic compounds. Indeed, it will be a 
matter of time only— and I should like to 
see that time shortened as much as possible 
— ^when some of our best equipped and most 
progressive dye factories will turn to the 
problem of these remedies as a question of 
the eoonomio utilization of thmr equipment. 
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That has been the history abroad and it 
'will be the same here. In fact, together 
with our long-established great phanna- 
centical houses, they should find even 
richer, unexploited fields of effort in the 
problems of synthetic drugs than in those 
of dyes. Without question the average 
man spends on necessary drugs for his 
family at least a thousandfold the value of 
the dyes in the wardrobes of his whole 
family — the ladies, of course, included. 
The twitchings of rheumatism or gout, 
sleepless nights or a cantankerous cold are 
most urgent and persuasive drawers on a 
family purse. My professional friends in 
the audience know well how the modem 
dye industry has been built up on an accu- 
rate scientific knowledge of the connection 
between color and what we call the struc- 
ture of the molecules, those minute worlds 
on the knowledge of which our power to re- 
construct matter rests. We know too that 
the dye industry has reached, or almost 
reached, its full maturity and capacity. 
But we are only on the threshold of exactly 
the same kind of development in the dis- 
covery of improved remedies for curing 
human ills because the connection between 
the structure of our molecular worlds and 
their medicinal effect is just beginning to 
be systematically elaborated. Great indus- 
trial establishments founded on organic 
chemistry, like the dye manufacturing and 
the great pharmaceutical houses, collabo- 
rating with research laboratories in uni- 
versities and in medical institutes, would 
hold out to this country the promise of a 
share in realising a duplication of the con- 
quest of the world of color, which has oc- 
curred in the last fifty years, by the greater 
conquest of the world of scientific medicine I 
A brilliant beginning has been made in 
this campaign by the preparation of excel- 
lent BubstitutSi for cocaine, less toxic than 
cocaine itself — by the elaboration of sal- 
vamn,'by the isolation in our own country, 


and the artificial production, of adrenalin, 
a 'vital regulating principle produced by an 
organ, the suprarenal capsule, in our bod- 
ies. The isolation and exhaustive study by 
Kendall of the active principle of the thy- 
roid gland, which no doubt will be followed 
by its artificial preparation, is a second 
brilliant instance of American success in 
this great field! When we consider the 
countless number of animal preparations — 
gland extracts, serums and antitoxins — the 
pure active principles of which are all we 
really want, but which are injected into ns 
or fed to us, with an extraordinaiy amount 
of unnecessary and often harmful animal 
matter, we can realise what a boon to hu- 
manity this line of effort really means. Let 
me emphasize again, it is chiefly a matter 
of wise and furesighted legislation to make 
our independence and perhaps our leader- 
ship in this great field possible — ^wo have 
proved that we have the scientific ability 
— it is a question only of putting this work 
on the basis of an established industry I 

There are other important considena- 
tions bearing on the outlook for chemistry 
in the United States from the point of view 
of industrial chemistry — such as a law ma- 
king possible commercial agreements and 
divisions of labor among competing houses, 
which exist abroad — ^but I must neglect no 
longer to turn to the third important 
theme embraced in my subject, the outlook 
for chemistry from the point of view of our 
universities and colleges, in which I will 
include the outlook for the development of 
the theory of our science in this country. 

One can not well overestimate the im- 
portance of the standing of chemistry in 
our universities and colleges : they ere not 
only the main sources of supply of chem- 
ists in the United States, but they are also 
the fountain-heads for the knowledge which 
keeps us in touch with the progress of 
chemistry the world over and which mukea 
available for rapid absorption in any field 



OOTOHB 6 ^ 1017 ] 


SCIENCE 


320 


of pore or applied chemistry new discover- 
ies, new methods of attack, new, clarifying 
points of view. Let me remind yon that 
applied chemistry inclades not only indus- 
trial chemistry, but also fundamental and 
most promising fields of effort in other 
major sciences. Botany through the in- 
spiration of Liebig was probably the first 
of our sister sciences to apply chemistry to 
the solution of many of its problems. 
Physiology followed and now we see even 
soology awakening under the stimulus of 
chemistry from its long morphological 
trance to a live science of animal life. In 
fulfilment of the promise contained in the 
life of our great fellow-chemist Pasteur, 
chemistry is now at last guiding not only 
the physiologists, but also the bacteriolo- 
gists, pathologists and laboratory clinicians 
toward the raising of medicine from the un- 
certain realm of art to the safer one of 
science. All life is indeed but a transfor- 
mation of matter in its loftiest phase and 
the world is at last realising that the 
fundamental science of the transforma- 
tion of matter holds the key which should 
unlock the secrets of all aspects of life, of 
birth, health, disease and death, and prob- 
ably even of such subtler manifestations as 
heredity and character. 

I have outlined some of these far reach- 
ing applications of chemistry in order to 
emphasise the fact that if we are to meet 
all of these demands on chemistry, if the 
outlook not for chemistry alone, but for all 
of these lines of human progress which are 
dependent on our science is to be one of 
sure promise in the United States, it be- 
hooves our people to see that the depart- 
ments of chemistry in our universities and 
colleges be kept not only prolific as to the 
output of men — the vast expansion in lab- 
oratories and attendance bears witness to 
quantity being insured if the war does not 
affect us too severely — ^but that they also 
be maintained on such a high level of scien- 


tific quality that the product will consist 
of the very best type of men 1 We have re- 
ceived from the period freun which we are 
now passing a magnificent heritage of world 
standing and ideals in our university life. 
The last twenty-five years witnessed an era 
of expansion of our resources for research 
and instruction, of the raising of standards 
of scholarship and productivity of such 
moment that many years before the war 
began the migration of our students, espe- 
cially also of our chemistry students, to 
Europe for the pursuit of graduate work 
and the securing of the highest type of pro- 
fessional training had practically ceased. 
It has no longer been a question of Berlin 
or Munich, of Goettingen or Heidelberg; 
for the prospective chemistry student it has 
been a choice of Harvard or John Hopkins, 
of Chicago or Columbia, of Illinois or Cali- 
fornia, the Massachusetts Institute of Tech- 
nology or Cornell — I could extend tlic list 
much longer, hut fear it would tiro you. 
And it has been so because our young men 
have felt that they could secure just as 
thorough an education here as there, just 
as inspiring guidance from men whose re- 
search had made them masters in their own 
fichls. Our Remsens and Michaels, our 
Richardses and Nefs, our Noyeses and Qom- 
bergs, Lewises and Morses — ^to mention only 
a few of our leaders of this period — 
founded that independence in university 
education in chemistry which our country 
has the right to demand that we maintain. 

Now, thoughtful men in our society, 
looking ahead, see that this great uplift in 
our scientific life is facing dangers which 
unless they are met frankly and effectively, 
will bring on a period of depression which 
will be a grave menace to all the varied 
fundamental interests in the life of the na- 
tion that depend on chemistry. 

The first and greatest of these menacing 
developments has its root in the recent un- 
precedented demand of our industries on 
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oar sohoolB for research men. From uni- 
versity after imiversity, from college after 
college, the combined lore of great research 
opportunities and of mu(di larger financial 
returns has taken from our academic life 
far too many of our most promising young 
men, the very men on whom the country 
has been depending for the filling of our 
great university chairs as the older men 
now holding them gradually will age and 
retire. Unless prompt measures are taken 
we shall witness in a few years such a 
dearth of first-class tried material for pro- 
fessorships that second-rate men will be 
placed where the national welfare needs 
the best we have, and third- and fourth- 
rate men will be occupying positions in 
which we should have young men of the 
highest promise in the period in which 
they are reaching full maturity. Indeed, 
it is greatly to be feared that even now we 
are witnessmg a gradual lowering of stand- 
ards. It would be futile to appeal to our 
industries not to call the men they need, al- 
though in the not distant future they will 
suffer most severely from the situation 
which is developing, if the present tenden- 
cies remain unchecked. The only possible 
source of relief lies, I believe, with the 
presidents and trustees of our great uni- 
versities, and to these the second main plea 
of this privileged discussion is addressed. 
These authorities should recognise the fact 
that their institutions have now entered a 
period of severe competition between the 
industries and academic life for chemists 
of the highest type and greatest promise. 
They have already learned the only method 
of meeting this kind of competition suc- 
oe^ully, for they have faced the same 
problem in two other professions, medicine 
and law: in face of the tremendous 
financial attractions of the practise of 
either of these professions our most pro- 
gressive universities have simply put their 


law and their medical faculties on a higher, 
more nearly professional scale of endow- 
ment of professorships than obtains for 
their other faculties. They must, it seems 
to me, take the same measures with their 
chemistry stafEs : it is primarily a question 
whether they can be awakened to that need 
now or whether they will let the country 
suffer from their lack of foresight and let 
us learn from the most efficient of our 
teachers, bitter experience. Wise provis- 
ion now would not only safeguard our pres- 
ent standing in a critical period of our his- 
tory, but in this time when the importance 
of chemistry has been brought home to our 
young men as never before, the new atti- 
tude, properly announced, would attract a 
large proportion of the men of brains, tal- 
ent and ambition who enter professional 
hfe, but tend to study law or medicine as 
holding out much greater opportunities for 
the satisfying of their ambitiona. 

Adequate compensation is important for 
a research man — and to his type in uni- 
versity and college I must restrict my re- 
marks — it is important both from the point 
of view of his self-respect and also espe- 
cially for the sake of comparative freedom 
from worry concerning a fair provision for 
his family. But inadequate compensation 
is not the only danger serioudy threaten- 
ing the outlook for chemistry in our uni- 
versitiea Let us remember that healthy 
progress in our science is dependent pri- 
marily on university men pursuing great 
lines of original investigation. It is true 
that we now have well-endowed national 
institutions of research, such as the Rocke- 
feller Institute and the Carnegie Institu- 
tion, but universities can not afford to sur^ 
render to these the main burden of insur- 
ing progress in the theory of our science, 
because these ore not teaching institutions. 
To take from our universities the choicest 
of our research men would deprive our 
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young men of tliat inspiration and fertUizap 
tion of their minds in the period of their 
greatest acceptiveness which early intimate 
association with great investigators alone 
can give. To my mind it is dear that if 
universities would fulfil their highest mis- 
sion they must remain the seats of the best 
type of research. But such research is the 
product of an extraordinarily sensitive 
state of mind. Only the greatest powers 
of concentration of thought make it pos- 
sible. The investigator is groping for truth 
in unexplored regions, waiy of every pit- 
fall, most fearful indeed of possible illu- 
sions of his own highly excited imagina- 
tion. Let any one imagine himself groping 
in a dark and unfamiliar room and he will 
easily realize that the undisturbed concen- 
tration of his every faculty is the only way 
for him to attain his goal I Let the rush 
of an automobile or the screech of a loco- 
motive detract his attention but for an in- 
stant and he may well have to me a stubbed 
toe or a grazed diini Now, figuratively 
speaking, there are too many noisy auto- 
mobiles and screeching locomotives in the 
lives of our distracted investigators. Amer. 
ican universities, in general, have the un- 
fortunate custom of loading down their 
best investigators as heads of departments 
with administrative duties of all varieties, 
ranging from clerical functions to com- 
mittee work, important for the institution, 
but always a grave obstacle in the path 
of snccessful research. Younger men, even 
when they show marked research ability, 
are too often worn out with excessive duties 
of instraction and laboratory detail, when 
their minds need their keenest edge to cut 
their path to the elusive troth 1 Men in 
whom the research instinct is inborn and 
overpoweringly intense, will break through 
these difficulties — ^usually at the cost of the 
neglect of other duties— but our system is 
one that means an extraordinary waste of 


talent for the highest ^rpe of work on 
duties that minds of leaser fineness could 
do just as well or better. On top of these 
older defects, which we have been only 
slowly recognizing and removing, have come 
in the last few years the further distract- 
ing duties of necessary public service. Let 
me repeat what I stated earlier in the eve- 
ning: every one of our great chemists, as 
well as of our less well known ones, is eager 
to devote every partide of his knowledge and 
strength to the sacred duty of the moment. 
Theoretical work has been set aside except 
as it contributes directly to the cause of na- 
tional defense. But let us begin to realize 
now that when peace comes we must let our 
investigators return to the service of pure 
science, we must leave them severely alone, 
free from committee work of any kind, so 
that they may recover that opportunity for 
concentration which is needed for produc- 
tive research of permanent value I Some 
of our research men, I dare say, are being 
spoiled forever for this service, exactly as 
many a returning soldier will have lost in 
a craving for adventure his fitness for ordi- 
nary civic responsibilities. 

There is a strong movement too in our 
society to bring universities and industries 
into closer relations, a laudable movement 
with which I am in heartiest sympathy, but 
which can bring unmixed benefits only if 
it is most wisely guided. It would be fatal 
if it were allowed for the sake of temporary 
advantage to injure in any way that search 
for troth for the sake of the truth itself on 
which, after all, the great structure of our 
science as of all sciences rests. Let the 
large proportion of members in our society 
who are primarily interested in applied 
chemistry, recall as a typical illustration of 
a very general truth that chemists had 
tried for fifty yean to manufacture sul- 
phuric acid by tiie contact process and had 
utterly failed, and that success finally 



332 


SCIENCE 


[N. a VoL. XLVL Na 1188 


came only when the laws of physical chem* 
istry, products of the researcli of guileless 
university professors, wore available and 
were applied to the problem I Who can 
doubt that we still need the efForts of new 
Faradai^s, van’t Hoffs, Roosebooms, Bertho- 
lots, Kekulest The question has impressed 
me as BO vital a one for the outlook for 
chemistry in this country that as president 
of our society 1 have put on the committee 
charged with the development of relations 
between industries and the universities pri- 
marily university research men, with the 
understanding that they will give to pure 
research in our universities the benefit of 
every doubt in their recommendations. I 
trust that our society, as a whole, will 
realize that it were better that our indus- 
tries suffer somewhat temporarily than that 
our national strength in chemistry be 
crippled at the source. My personal opin- 
ion is that we can attain both of our objec- 
tives — to use a war phrase. Thus, our pres- 
ent war duties are making university men 
personally acquainted with numerous prac- 
tical problems which in many cases after 
the war, will probably form the basic ma- 
terial for investigations of theoretical rela- 
tions. Even if they are only in a measure 
as successful as those of Baeyer, when 
through the study of the structure and 
synthesis of indigo he opened up the great 
theoretical fields of knowledge of tautomer- 
ism, of the theory of unsaturated com- 
pounds and of cyclic derivatives, they will 
advance both branches of our science, ap- 
plied and theoretical chemistry. Efforts 
along the lines of developing the theory of 
the connection between molecular structure 
and physiological or medicinal properties 
are now taking root in a number of our uni- 
versities. But, on t^ whole, I would rec- 
ommend that technic^ research problems — 
routine analytical and control work should 
be altogether barred from our universities 
— that technical research problems be lim- 


ited in universities to picked men interested 
in applied diemistiy and holding possibly 
professorships or other appointments in in- 
dustrial chemistry. In time, these men will 
become dependent on their colleagues de- 
voted to pure science for keeping step with 
the progress in our science. 1 would urge, 
too, the perhaps novel recommendation that 
remuneration for such work be made a 
departmental and not an individual affair. 
This wise provision is being enforced in 
those modern medical schools which de- 
mand research work of their staffs, fees for 
practise reverting to the university hos- 
pitals and not to the individual. As ap- 
plied to chemistry, such a provision would 
be desirable, in the first place, because it 
would to a large extent reduce the tempta- 
tion of financial inducements for the men 
whose talents fit them for work in pure 
science and whom the country needs for 
such work. In the second place, one will 
find that the university man interested 
in a technical problem is, after all, leas use- 
ful in a teaching department than the man 
devoted to pure research ; the pressure from 
outside will lead him to throw a greater 
mass of administrative detail, of instruc- 
tion or of the care of research men, on his 
colleagues. The result is that the depart- 
ment and not the individual really carries 
the burden of the problem in applied chem- 
istry— exactly as in the medical schools, 
which still allow their staffs to practise for 
their own financial benefit, this is all too 
often done with the drawbacks of ineffi- 
cient teaching, the ignoring of administra- 
tive responsibilities and the leaving to the 
care of others the provisions for education 
in research. 

I have dwelt on the details of this great 
problem which is confronting our sodefy, 
because I would protect the outlook for the 
growth and success of theoretical ehemis- 
tty in our country by every means in my 
power. We have a splendid record: we 
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are easily leaders in the domain of knowl- 
edge based on the exact determinations of 
atomic weights — a knowledge which leads 
among other results to habits of more exact, 
more critical methods in all fields of our 
science. Arrhenius told us that America 
is leading in the difficult work of the rigor- 
ous examination of the theory of ionization 
and of establishing it on a finished basis. 
The development of the field of free energy 
relations is more intensely cultivated, here 
I imagine, than in any other country. In 
the application of modern theories of 
atomic structure and of the electron theory 
of valence to all branches of chemistry, 
especially also to organic chemistry, we arc, 
I believe, easily in the front. Our very 
youth, as a people, has preserved to us in 
science as in national sentiment, that whole- 
hearted enthusiasm for ideals, which in 
world politics has made us the most al- 
truistic nation on the face of the earth and 
which in science finds its expression in the 
pursuit of knowledge for the sake of the 
pure truth alone, a pursuit characteristic 
of the best research in our universities and 
colleges I 

And so let me conclude my remarks on 
the outlook for chemistry in America by 
emphasizing that we have a goodly heritage 
of success both in our great induslries and 
in our great universities, which will fomi 
the safe basis of a brilliant future, if we 
will but approach the problems of the mo- 
ment and of the immediate future in char- 
acteristically American fashion, with a 
spirit wisely combining altruistic principles 
with practical, worldly common sense. 
This means the “ square deal ” in indus- 
trial life for the product of the brains of 
the research chemist, combined with wise 
laws to insure to capital a fair and toler^ 
ably safe return for investment in chemical 
industries, needed to make our country 
chemically independent. And it means too 


the placing of chemistry in our universities 
on a plane with the other great professions, 
law and medicine, in order to hold in this 
groat science, so important for the welfare 
of the nation, the needed numbers of men 
of brilliant minds and energetic ambitions 
— combined with the devotion on their part 
to the search for the truth, for the estab- 
lishment of the great laws of our science, 
for the sake of that truth, that science, 
alone I 

Julius Sttegutz 

UNiviRsirr or Chicago 


SCIENTIFIC EVENTS 

THE LANE MEDICAL LECTURES 

Tub Bixtocnth course of Lane Modiool Lec- 
tures at Stanford UniTersity will be delivered 
by Simon Flcxner, M D , LL D,, director of 
Inboratorioa, Rockefeller Institute for Medical 
Research, New York City, N. Y., on the even- 
ings of October 8, 9, 10, 11, and 12, 1017, at 
8:1S o’clock in Lane Hall, Stanford Uni- 
versity Medical School, Sail Francisco, Oali- 
fomio, on ^'Physical basis and present status 
of specific serum and drug therapy.” 

The titles of the separate lectures are as 
follows : 

October 8: Epidemic Meningitis; Lobar 
Pneumonia; Bacillary Dysentery and Spe- 
cificity in Bactericidal Sera. 

October 9: Qasoous Qaugrone; Sliiga Bacil- 
lary Dysentery, and the Principles of Homo- 
serum Therapy. 

October 10: Poliomyelitis and the Prin- 
ciples of Homoserum Therapy. 

October 11 : Local Specific Therapy as 
illustrated by the Serum Treatment of Epi- 
demic Meningitis, Poliomyelitis and Tetanus. 

October 12: Chemotherapy of the Spiro- 
chetal Infections. 

THE ANTHROPOLOGICAL SOCIETY OP 
WASHINGTON 

During the season from October, 1917, to 
April, 1918, inclusive, the Antbropologioal 
Society of Washington, D. 0., will provide a 
very interesting program of papers or leo- 
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tui es oihiefly concerned with divers nations of 
Europe and the East now at war or likely 
to be involved before long* inoluding espe- 
cially some of our less known and smaller 
allies. The general plan of most of these 
monographs will be a rfisum^ of earliest 
known data, racial origins, shiftmgs and 
blendings, historical development and present 
status, aiming to further a more thorough 
acquaintance with these peoples, their char- 
acteristics and capabilities and the causes 
which have made them what they are. The 
appended schedule may be subject to some 
changes in detail as the season advances and 
is now necessarily incomplete as to one or two 
items, blit will give a sufficient idea of what 
is to be expected. The society meets at 4.30 
p.u. in rooms 42-48 of the new building of 
the National Museum on alternate Tuesdays, 
beginning October 2d, 1017. 

PEOGOaU 

October 8. Dr. Alai Hrdlieks, Bohemia and the 
Bohemlsns. 

Octc^r 10. Dr. Hltehell Carroll, The Stoiy of 
Greeee. 

November 6L Professor Jsmes H. Gore, Bal- 
glazn. 

November 20. Mr. George J. Zolnsj, Bomnaiiia, 
Past and P resent 

December 4. Dr. Amondns Johnson, Seandi- 
navia; Mr, Juul Dieeeiud, Certain Customs of Nor- 
way. 

December IS. France. 

Jannary 10. Dr. Voyslav M. Yovanovitehi 
Berbia. 

January 80. Voyilav M. Tovanovltch, Italy. 

Febmary 12, Dr. Joseph Dunn, Scotland. 

February 26. Dr. B. Isradi, Bus s l a. 

Mardi 12. Mr. B. T, ’WUUams, The Origin of 
China. 

March 26. Mr. E. T. WUliams, Holland. 

April 0. Dr. Paul Hanpt, Mesopotamia and 
Palestine. 

April 22. Annual meeting and election of offl- 
een. 

Some*, perhaps, most, of these lectures will 
be illustrated by lantern slides or otherwise. 
The public will be welcome. 

Wh. H. Baboook, PresidetU 


IVPXCTS OP THB WAR ON TBCHNICAL 
BOUCATION 

Waltb Humphbetb, registrar of the Maasa- 
chusetts Institute of Technology, has compiled 
registration statistioa which indicate the effects 
of the war on technical education. The total 
registration is between eighty-five and ninety 
per cent of what it was last year at the same 
time. The freshman year shows an increase, 
the percentage in terms of last year’s figure 
being 104, while the second, third and fourth 
years classes are respectively 08 per cent, 76 
per cent and 86 per cent, of the number in the 
school in June. 

The graduate students stand at 60 per cent 
of last year’s figure. There is the most shrink- 
age in the juniors, the sophomores of last year, 
to whom two years more of schooling has per- 
haps seemed a long time. The return of eighty- 
six per cent of the juniors to be seniors is evi- 
dence in favor of the junior summer camp. 
The purpose of this was to give some military 
practise and an opportnni^ to anticipate 
fourth-year studies, and complete work at an 
earlier date. 

In a consideration of the effect on the courses 
it may be well to omit those with less than fifty 
men, since the defection of a few students 
makes an undue percentage shrinkage. One of 
them, however, naval architecture^ is stimu- 
lated by the war, the increase being 16 peer 
cent The course in naval architecture has al- 
ways been small in attendance and has been 
maintained by the institute as a contribution 
to education. 

Of the larger courses civil engineering main- 
tains practically the same figure as in former 
years, the shrinkage being 1.2 per cent, while 
electrical engineering opens the year wi^ a 
loss of only 2 per cent Chemical engineering 
has 12 per cent increase. Engineering admin- 
istration is practically holding its own, having 
lost only six and one half per cent since the last 
registration. Architecture has declined nearly 
one third in the number of its students. Per- 
haps the undue cost of building materials, fifty 
to one hundred per cent in many oases, and 
the consequent gossip that building operations 
will be at a standstill, has bad its influence in 
deterring young men from taking it up with 
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uraal vigor. Mechanical engineering has lost 
about SI per cent This is a study that should 
be stimulated by the war. In this work Pro- 
fessor Miller, head of the department, has 
undertaken for the IT. S. Shipping Board the 
management of the schools for marine engine- 
room officers in the principal ports in the coun- 
try. 

WORE OF THE NATIONAL RESEARCH COUNCIL 

Upon recommendation of the National Be- 
search Council Dr. Augustus Trowbridge, of 
Princeton UniTeroity, and Professor Theodore 
Lyman, of Harvard University, have received 
commissions in the Signal Corps, U. S. A, for 
wortc in sound ranging. They have sailed for 
France to investigate conditions at the front 
in this subject The sound ranging service 
which will be developed under their direction 
will utilise in the near future more than fifty 
men. Captain Horatio B. WiUiams is in 
charge of the development work in this country 
during Major Trowbridge’s absence. 

A meteorological service has been organised 
under the Signal Corps, U. S. A, in which 
about one hundred physicists and engineers 
will be engaged in aerologioal observational 
work under the direction of Dr. William H. 
Blair, of the U. S. Weather Bureau, who has 
received a commission of major and has sailed 
for France to investigate conditions abroad. 
Forecasting work for the American Expedi- 
tionary Force in France will be in charge of 
Mr. E. H. BowiSi of the U. 8. Weather Bu- 
reau, who has likewise received a oondmission 
of major in the Signal Corps and is already 
on his way to France. Major Bowie will be 
assisted by Mr. R. Hanson Weightman, of the 
U. 8. Weather Bureau, who has received a 
commission as lieutenant in the Signal Corps. 

Professor Charles E. Mendenhall, of the Uni- 
versity of Wisconsin, has received a commis- 
sion of major in the Signal Corps, U. S. A., 
and has been placed in charge of the develop* 
ment of aeronautical instruments. 

All of the work of these services, sound- 
ranging, meteorology and aeronautical instru- 
ments, is included within the scope of the Soi- 
enoe and Research Division of the Signal 
Ooriw, which in accordance with a leoent order 


of the chief signal officer has been established 
and placed under the direction of the National 
Research Council, of which Major R. A Milli- 
kan is the executive officer. The functions of 
this division of the Signal Corps are two-fold, 
namely: (1) to furnish persoimel of the re- 
search sort to the other divisions when HbB 
situation warrants the assignment of men of 
this type to these divisions, and (2) to have a 
personnel of its own which maintains intimate 
contact wi th all research and development 
work in other divisions, and distributes re- 
search problems to university, industrial and 
governmental research laboratories with which 
it is aesociated. Similar, though in some oases 
loss formal, relations have been established 
with other technical bureaus of the War and 
Navy Departments. 

Upon request of the French High Commis- 
sion a number of American physicists and 
chemists are being sent to France to aaaist m 
various war problems in which technically 
trained men are needed. Except in certain 
cases, the Interministerial Commission in 
Paris will assign them to work in university 
laboratories and in technical services of tiie 
government Upon recommendation of the 
National Research Council the following men 
are receiving commissions in this connection 
and a number of them have already sailed for 
France: 

Professor B. W. Wood, of Johns Hopkins TJniver- 
Bity, major in the U. 8. Signal Oorpe. 

Messrs. Boy W. Chestnut, Leonard Loeb and 
Samuel Bewail, lieutenants in the U. 8. Signal 
Corps. 

Professor Edward Bartow, of the Univenlty of 
Illinois, major, and Professor Boston StevenMn, of 
the College of the City of New York, captain in the 
U. 8. Sanitary Corps. 

Messrs. Ralph L. Brown, of the University of 
Chicago, George Bcatchard, of Columbia Univer- 
sity, and Klrke W, Cushing, of Western Beserve 
University, lieutenants in the U. 8. Sanitary Corps. 


SCIENTIFIC NOTES AND NEWS 
The trustees of Columbia University have 
dismissed Professor J« McEeen CatteU from 
the chair of psychology which he baa held 
since 1691, on account of a letter which he 
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addressed to members of the Congress, asking 
them to support a measure which had been 
introduced against senduig conscripts to fight 
in Europe against their will. Profossor Cat- 
toll has given out a statement in which he 
says that he is opposed to war and to this war, 
but that he has engaged in no agitation 
against the government, and has not written 
anything opposing conscription or against 
sending an army abroad. He maintains that 
forcing conscientious objectors” to fight in 
Europe is nut only contrary to democratic 
principles, but also subversive of the efficiency 
of the army and of national unity. He claims 
that it is the duty as well as the constitutional 
right of a citizen to petition the government 
to enact legislation believed by him to be for 
the national welfare. For a university to dis- 
miss a professor for doing this is both unjust 
and illegal. Under the circumstances Pro- 
fessor Cattell believes that it may bo in the 
interest of Science and of the American As- 
sociation for the Advancement of Science for 
him to retire from the editorship which he 
has held for twenty-two years. He has ad- 
dressed a letter to the chairman of the Com- 
mittee on Policy of the Association request- 
ing that a successor be selected. 

At Peking the cornerstone of the hospital 
and medical college of the Rockefeller Founda- 
tion was laid on September 24 by Fan Yuen- 
Lien, minister of education. Dr. Paul Eeinsch, 
the American minister, presided at the exer- 
cises, which were attended by Admiral Austin 
Knight, commander of the American Asiatic 
fleet Dr. Frank Billings, chief of the Ameri- 
can Bed Cross mission to Russia, who is now 
in Peking, made the principal address. 

Professor John S. Shearer, of the depart- 
ment of physics of Cornell University, has re- 
ceived a commission as major in the National 
Army. Since the declaration of war. Professor 
Shearer has been on duty at the Oomoll Uni- 
versity Medical College in New York City, in- 
structing officers of the Medical Corps and the 
Medical Reserve Corps in roentgenology, and 
conducting oonferenoaa for the standardiza- 
tion of S-roy apparatus. 

Xeatxb of absence for the year 1917-18 were 


granted by the administration committee of 
Cornell University to Professor Geozge Young, 
Jr., of tho college of architecture, and Pro- 
fessor Ernest Merritt, of the department of 
physics, who are engaged in work for the gov- 
ernment, to L. L. Silverman, instructor in 
mathematics, who is in the service of the com- 
mittee of public safety of the state of Massa- 
chusetts; to Professor Samuel N. Spring, of 
the department of forestry, in order that he 
may serve as a captain in the 20th Engineer 
(Forestry) Regiment, and to Professor Allyn 
A. Young, of the department of economics, to 
permit him to servo as chief of war trade sta- 
tistics in the Division of Export Licenses at 
Washington. 

At the University of North Dakota thoro has 
been established a research committee to co- 
operate with the National Research Council in 
connection with the advancement of a variety 
of problems of scientific and practical interest. 
The committee consists of Dr. Earle J. 
Babcock, chairman, dean of the engineering 
colleges and professor of industrial chemistry ; 
Dr. J. M. Gillette, professor of sociology; 
Dr. George A. Abbott, profossor of chemistry; 
Dr. A. G. Leonard, professor of geology, and 
Dr. Charles E. King, professor of physiology, 

J. W. Bailey has resigned an assistant pro- 
fessorship in zoology at the Agricultural Col- 
lege of Mississippi to undertake research work 
for the U. 8. Department of Agriculture, with 
headquarters at Tempo, Arizona. 

Dr. Minnie A. Graham has resigned her posi- 
tion as instructor in analytical chemistry at 
Wellesley College to act as abstractor for tho 
research department of the General Chemical 
Company in New York. 

Dr. Herbert C. Moftitt, dean of the Uni- 
versity of California Medical School, has been 
called into active service as a major in the 
Medical Officers' Reserve Corps, and is sta- 
tioned at the Army Hospital at San Antonio, 
Texas. 

Dr. W. a. Perueweig, assistant professor in 
biochemistry in the Creighton University Col- 
lege of Medicine, has been appointed first lieu- 
tenant in the Sanitary Corps of the army. 
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At the opening exeroieefl of Columbia TJni- 
Tenityf Dr. Caaeiua J. Keyser, of Columbia 
UniTonityi gave the address, the subject of 
which was “The enterprise of democracy.’’ 
The address of the College of Physicians and 
Surgeons was given by Dr, Hans Zinsser, pro- 
fessor of bacteriology, his subject being 
“ Ifedicine, the great opportunity.” 

Senob Augusto Villanueva, Santiago de 
Chile, has become a member of the Hamsay 
Memorial Committee for Chile. 

Edward Booth, assistant professor of chem- 
istry in the University of California, died at 
his home in Berkeley on August 23. 

Lieutenant-Colonel T. H. Boardman, who 
had charge of the work in physics at Christ’s 
Hospital, London, died of wounds on August 
4 while on active service in the army. 

Da. J. R Toan, lately assistant professor 
of Eoology in St Andrews University, has 
died in Mesoptaroia from “heat stroke.” 

As already announced, the thirty-second 
general meeting of the American Electrochem- 
ical Society is being held in Pittsburgh from 
October 8 to 6. The MetaUurgtcal and Chem- 
ical Engineering states that a special feature 
of the meeting will be a series of papers and 
discussions on deetrochemical war supplies, 
and the part the electrochemical industry will 
play in the present struggle. The committee 
in charge is outlining an elaborate program of 
todinical sessions, visits to industrial plants 
and entertainment features. It invites the 
delegates to arrive in Pittsburgh on Wednes- 
day, October 2, so as to meet informally and 
enjoy some recreations which have been 
planned for them. On Thursday, October 8, 
a regular meeting of the society will be held 
in the morning, with optional excursions to 
industrial plants in the afternoon. In the 
evening an illustrated lecture on a semi-tech- 
nical subject will be given. On Friday, Oc- 
tober a symposium on electrochemical war 
supplies will be held in the morning, followed 
by excursions to industrial plants in the after- 
noon. A Bubsoription dinner will be held at 
the William Penn Hotel in the evening. Sat- 
urday, October 6, will be devoted to an all-day 


excursion, on a special train with complimen- 
tary luncheon, to several industrial plants in 
the Pittsburgh district.” 

Agoordino to the London correspondent of 
the Journal of the American Medical Associa- 
tion official statistics show that on an average 
there has been an increase in food prices of 
104 per cent, compared with July, 1914, the 
month before the war began. The increase 
varies from 65 per cent, in the case of fresh 
butter to 191 per cent, in the case of certain 
parts of frozen mutton. The average price of 
bread — 23 cents for the 4-pound loaf — is 
double that in July, 1914, and flour shows a 
proportionately greater advance, amounting to 
109 per cent. The price of granulated sugar 
had risen over the war period from an average 
of about 4 cents to nearly 12 cents per pound, 
but increased duty accounts fur about 2.6 cents 
of the rise. The average price of cheese is 
slightly more than double than in July, 1914; 
that of eggs, slightly less than double. The 
price of tea is 74 per cent higher, but about 
half of the advance is due to increased taxa- 
tion. Butter and margarin show increases ap- 
proximating to 06 and 74 per cent, respec- 
tively, over pre-war prices. Milk prices had 
risen 60 per cent, or 4 cents per quart. In ar- 
riving at the general percentage increase, the 
several articles arc weighted in accordance 
with the proportionate expenditure on them in 
pre-war family budgets, no allowance being 
made for the economies resulting from 
changes in dietary which have been effected 
since the beginning of the war, especially in 
those families in which the total income has 
not been increased by advances in rates of 
wages, greater regularity of employment, in- 
creased output, or the working of overtime. 
As an illustration of possible economies in this 
direction, if eggs arc omitted from the dietary, 
margarin substituted for butter, and the con- 
sumption of sugar and flsh reduced to one 
half of that prevailing before Ihe war, the gen- 
eral percentage increase since July, 1914, in- 
stead of being 104, would be 78. Daring last 
month alone the general level of retail prices 
of the principal articles of food rose about 1 
per cent The prices of British beef increased 
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appointed lecturer in anatomy at the Johna 
Hopkins University. 


DISCUSSION AND CORRESPONDENCE 

WHEN 18 A FORCE NOT A FORCE? 

In his communication to Scikncb for March 
10, 1917, Mr. A. H. Patterson very pertinently 
calls attention to the vagueness, lack of pre- 
cision and error in the treatment of the force 
concept by current physics text-books. Much 
of Mr. Patterson’s criticism deals with New- 
ton’s third law of motion and appears to be 
based on a misinterpretation of that law. To 
this I wish to call attention. 

Force is always exerted by one portion of 
matter, A, upon a second portion of matter B, 
These may be distinct bodies or parts of the 
same body. If A exerts a force on B then, 
the third law tells us, B exerts an equal force 
in the opposite direction on d. If the force 
of A on R ts called the action, the force of 
R on A is called the reaction. The action and 
reaction do not act on the same body or body- 
part. Failure to fully appreciate this seems 
to be responsible for the present as well as 
many other misinterpretations of the third 
law. 

Mr. Patterson asks * What is a student to 
think when ho is told that to every action 
there is always an equal and contrary action, 
and is then informed that (only) an unbal- 
anced force acting on a mass produces ac- 
celeration The two statements are mutu- 
ally oonsLstent and true. In order to safe- 
guard the student against some of the pit- 
falls which are dangerous even to his teachers 
it is only necessary to make the information 
more complete. 

Mr. Patterson’s problems may well serve this 
purpose. The ball at the end of a rubber 
band is the first of those. Let us ignore the 
effect of gravity. When the ball is whirled 
about in a circular path at uniform speed the 
pull exerted by the rubber band on the haU 
is called the centripetal force. No other 
balanced force and gives rise to an acceler- 
ation which manifests itself in the change 
In direqtion of the velocity. The equal and 
contrary action is the outward pull of the 


ball on the string, known os the oentrifugal 
force. The string is not accelerated because 
the pull of the support at the fixed end is 
equal and opposite to the centrifugal puU at 
the free end. The forces on the string are 
balanced. 

A porter pushes a truck at uniform speed 
over level ground. Then the force which he 
exerts forward on the truck is equal to the 
backward frictional force. If this frictional 
resistance were suddenly to vanish, the for- 
ward force exerted on the truck by the porter 
would be the only horizontal force, hence un- 
balanced and a forward occoleratiou would re- 
sult. Both with and without friction the 
truck pushes backward on the porter with an 
equal force. In addition to pushing forward 
on the truck the porter is pushing backward 
on the ground with his feet, and consequently 
the ground is pushing him forward. If the 
forward push of the gp'ound and the backward 
push of tho truck are equal the forces on the 
porter are balanced and he moves without 
acceleration. Everywhere the forces act in 
pairs, because there must be an exciter of the 
force and a body on which it is exerted. 
Newton’s law has a meaning only when both 
bodies are considered. 

Newton’s third law requires no distinction 
between inertia-reactions and other forces. 
To introduce them serves to complicate rather 
than to simplify. Tho following problem 
utilizes Mr. Patterson’s method, quoting 
freely from tho closing paragraphs of his 
communication. 

A mass M rests on a perfectly smooth 
horizontal surface. To M we apply a hori- 
zontal force F. Being the only horizontal 
force it is unbalanced. It ia opposed by an 
inertia reaction which can in a sense balance 
it, hwt can not hold it in equilibrium because 
a force opposed only by inertia reaction always 
produces acceleration. 

It is difficult to see the need of this devital- 
ised form of the third law, either from the 
point of view of principle or of practice. 
Forces do always exist in pairs, yet the 
forces on either or both of two bodies between 
which force-action exists may be unbalanced. 
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Mr. Fattereon assrunea a contradiction where 
none ezistB and then propoaoe an artificial 
way out. E. A. Eckhabdt 

Bamual Moboan Ladobatobt, 

PBILADELnUA, Pa. ^ 

THB THIRD LAW OF MOTION AND 
“INERTIA REACTION” 

The recent article by Mr. Andrew H. Pat- 
terson in SciENCK for March 16, 1917, impels 
me to add to the discussion of questions in 
mechanics somethinff that I have tried to make 
clear to students. It is along the line of Mr. 
Fulcher’s article of November 24, and con- 
cerns the confusion between the third law of 
motion, the second law, and D’Alembort’a 
principle. 

Mr. Patterson appears to object to teaching 
that " to every action there is always an equal 
and contrary action” or that "forces always 
occur in pairs ” and at the same time that an 
" unbalanced force ” produces an acceleration. 
There is surely no inconsistency in this, sinco 
the "pairs” of forces or the action and re- 
action act on different bodies, say A and B, 
then if no other bodies are acting upon them, 
there '‘will be an unbalanced force on each, 
and each will be accelerated, but in opposite 
directions. Evidently another pair of forces 
may act between B and C such that on the 
whole the forces on B exactly balance, and yet 
A will be left with an accelerated motion. 
On the other hand, while it is clear from writ- 
ing the equation representing the second law 
of motion in the form F — Jlfa = 0, that 
t/ a force equal to the moss times the acceler- 
ation should act on the body in the opposite 
direction to the impressed force, these forces 
would be in equilibrium, this is not a coso of 
the third law, which specifics that the forces 
considered act between two bodies and not 
on one and the same body. If for a system 
one adds the idea (D’Alembert’s principle?), 
that the internal actions and reactions of any 
system of bodies are in equilibrium among 
themselYes, a special case of the third law, 
one obtains the more general statement that 
if forces equal to the sevoral masses tunes 
their respective accelerations were applied, 


etc., a form which is useful in the handling 
of problems, but which does not imply that 
such forces are acting and does not coll for 
the idea of "inertia reactions.” 

The case where " inertia reaction ” is most 
frequently drawn in, in connection with action 
and reaction is the instance of an object being 
whirled around on the end of a string. Now 
when one explains the motion of the moon 
about the earth as due to the action of the 
gravitational forco on the moon directed tow- 
ards the earth, one looks for the " reaction ” 
in a gravitational force on the earth directed 
toward the moon, but not a force on the moon, 
and this reaction on the earth has nothing to 
do with the mass X acceleration of the moon, 
but would bo the same if the moon were at 
rest in the position which it has at any in- 
stant. Is not tlie same true for the ball and 
string? Consider the case where a person 
grasps the ball by a hook at the end of a di- 
ameter, and pulls on a cord at tlie other end 
with the forco F, the ball as well as the cord 
is strained, and we may say that the ball is 
pulling on the string and the struig on the 
ball (the third law), in virtue of this strain. 
Now let go at the one end, in order to continue 
to apply a force F the hand must be moved 
with the some acceleration which tho ball has 
in order to keep the string stretched, and 
would not the ball in the neighborhood of the 
string remain strained as before and hence 
tho forces between ball end string be of the 
same nature as before? Now suppose tho ball 
swung around the head, os Mr. Patterson sug- 
gests, would not the ball still remain strained 
and would it not pull on tho string with a 
force which would he exactly the same as if 
the ball were at rest, but in tho same state of 
strain? If so why bring m an inertia reac- 
tion? In tlie illustration of the porter push- 
ing a cart, as long os ho aciuallj/ pushes there 
is an equal counter force on him, but in the 
one cose the push on tho cart may be balanced 
by friction, and in the other it would be an 
unbalanced force on the cart Actually if 
friction suddenly ceased would not tho porter 
probably notice that the force with which he 
was pushing had suddenly diminished, and 
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that be had to hurry up to puah it all! It 
would Mem to me to be true in this case also 
that the push back on him would be the same 
if the oart were in the same state of strain and 
at rest. 

If the point of view brought forward here 
is correct it would seem to me desirable to 
leave out of any elementary disoussion of me- 
ohanios an " inertia reaotion.” 

Elizabith R Laibd 

Mount Holtoki OoLLsaa 

AN ADDITIONAL NOT8 ON '*THE OOLITIC 
AND PISOLITIC BASITB FROM TUB 
SARATOGA OIL FIELD, TEXAS” 

About three years ago the writer wrote a 
description of some barite of unusual type 
from the Saratoga Oil Field, Texas.* Speci- 
mens of this mineral have been brought to the 
surface in pumping, and th^ have been found, 
in all oases reported to the writer, at a depth 
around 1,200 feet, indicating that they proh* 
ably have their source in a definite geological 
horiaon. At the time the above-mentioned 
paper was written it was supposed that the 
concretions of this mineral originated with 
the sands in which they were found but there 
was no definite information on the subject. 

In discussing this matter a short time ago 
with Mr. E. G. Woodruff, he stated that at 
least some of these concretions undoubtedly 
formed in the wells after they were equipped, 
because they had been found reaching a quar- 
ter of an inch in diameter, in a well with a 
screen on the tubing, the mesh of which was 
altogether too small to admit a concretion of 
the siae stated. He kindly sent the writer an 
assortment of specimeiis of various shapes and 
sues from other wdls in the some field as 
those previously described and of approx- 
imately of the same depth. Tests with the 
blow-pipe and specific gravity determinations 
ohow that the composition of the oonoretions 
is almost identical to that of those previously 
described. A number were examined for 
nuclei, but in most oases no definite nucleus 
could be found. When a nucleus is present 

lOOUtle and PlsoUtie Barite from the Sara- 
toga Oil Ilrid, Texas,** by B. 8. Moore, BmU, of 
ih$ 0#oL 5oA of Amor^ YoL 85, pp. 77-70, 1014. 


it oonsiste of earthy material made yip mostly 
of clay and barite and this ina» is often 
stained with iron iozide which givea the cen- 
ter of the concentration a brownidi tint. 

This additional information is inteireeting 
from the standpoint of its bearing on the 
origin of concretions. It would appear to be 
practically impossible for bacteria or other 
low types of life^ which are believed to play 
an important part in the origin of ofilites, to 
exist in a liquid with such strong antiseptio 
properties as those of warm petroleum con- 
taining considerable sulphuric acid. It would 
seem to demonstrate that living organisms 
are not essenial to the development of oblites 
and that these may form where precipitation 
is taking place in an agitated solution, in tbs 
absence of life. E. S. Moore 

The Pennbtlvanu State OouLsai, 

State Oollxcx, Pa. 


SCIENTIFIC BOOKS 
Ocean Magnetic Ohoervatione, 190&^1916, and 
Reporte on Special Seaearchee, By L. A. 
Bauer, Director, with the collaboration of 
W. J. Peters, J. A. FLEMma, J. P. Ault 
and W. F. G. Swann. Washington, D. 0., 
1917. Carnegie Institution. Pp. vii + 447. 
This large and handsome volume is the third 
of the series issued by the department of ter- 
restrial magnetism of the Carnegie Institution 
and contains full reports of all the magnetic 
work of the department at sea during the past 
eleven years The two preceding volumes deal 
with the observations on land for the perioda 
1905-1910 and 1910-1918 respectively. 

In 1905 the wooden brigantine OalUee was 
chartered at San Francisco and fitted up for 
magnetic observations with the purpose of ma- 
king a prelizmnary survey of the Pacific Ooeon 
which was at that time nearly a blank as re- 
gards magnetic observations.” In the ooune 
of three years, this vessel oruised 68,884 nauti- 
cal miles and, magnetically speaking, put the 
Pacific Ocean ^'on the map.” In addition to 
the great number of valuable and accurate ob- 
servations which were accumulated, theoe 
cruises of the Oalilee afforded an opportunity 
for testing and improving magnetio inatm- 
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meiits adapted to aea-conditionfl, for eBtabliah- 
ing a praotioable aqd suitable routine of ob- 
serring and of dheoking instruments and in 
general for learning how to make magnetic ob* 
servations at sea for more accurately and 
systematically than had ever before been at- 
tempted. 

The "magnetic constants” of this wooden 
sailing vessel were smaller than those of any 
vessd which had been previously used for mag- 
netic observations; but, small as they were, 
they necessitated many corrections and fre- 
quent "swinging the ship” to obtain the ac- 
curacy which Dr. Bauer had determined upon 
as the goal to be attained This not only con- 
sumed much time, but also diminished the pre- 
cision of the final results. Accordingly, the 
non-magnetic yacht Oamegie was built in 
1909 in which the use of iron was almost 
wholly avoided; wooden pins, and bolts of 
copper and of Tobin bronze took the place of 
iron nails, the producer gas engine used for 
auxiliary power was constructed of bronze, 
and the only magnetic materials used were the 
steel valves, piston rings and cam-rollers. Be- 
peated tests have shown that this unique ves- 
sel has no appreciable effect upon the instru- 
ments; and in her various cruises aggregating 
more than 160,000 miles, observations have 
been obtained with comparative ease and ra- 
pidity whose accuracy is far beyond anything 
which had previously been possible at sea. 

The first 164 pages of the present volume 
give an account of the work done on the 
OalUe$, while the remainder deals in the same 
way with the observations made on the Car- 
negie. The various instruments are fully de- 
scribed and illustrated, and it is most interest- 
ing to follow their gradual improvement and 
perfection. To the experimental physicist this 
is one of the most attractive portions of the 
report; especial mention may be made of the 
beautiful and ingenious marine earth-inductor 
described on pp. 196 et seq. A full account is 
given of the methods of making observations, 
their reduction and oorreotion and of the sys- 
tem of checks and controls between the various 
instruments, as well as those introduced by 
shore observations which were made at every 


opportunity. The final results for each oruiae 
are given in tabular form and no detail ii 
omitted which might add to their uaefulnesa. 

In addition to the magnetio measuremento, 
systematic observations were also carried out 
on atmoBpherio eleotrioity, ionization and 
radio-activity; these form the subjects of the 
special reports with which the volume closes. 

The practical utility of this great aeries of 
magnetic observations in correcting mariners’ 
charts of magnetio variation is obvious; seri- 
ous errors in the present charts have been 
found and their correction lessens the dangers 
of navigation in times of storm and fog when 
astronomical observations are impossible. 
And quite apart from this most useful result 
the ultimate scientifio value of such a survey 
continued year after year, as it will doubtless 
be when the war is over, is veiy great The 
earth’s magnetism is one of the great myste- 
ries of physical and cosmioal science; observa- 
tions on land alone cover too small an area of 
the earth’s surface to afford an adequate basis 
of knowledge of the earth’s field and of the 
intricacies of its secular variations. Con- 
tinued, systematic sea observations of the 
accuracy of those recorded in this report form 
a necessary stage in the solution of the great 
problem; when that is obtained it will doubt- 
less lead to a further knowledge of tho sun’s 
magnetism and may well have results of the 
highest significance in oosmical theory. 

This volume is a monument to the well- 
directed enthusiasm and foresight of Dr. Bauer 
and to the skill and zeal of his associates. In 
this case as in many others the Carnegie In- 
stitution deserves the thanks of the scientifio 
world for generously supporting and wisely 
forwarding work which could scarcely have 
been done at present by any other agency. 

H. A. Bumstkad 

Yali TJntvxrsitt 


THE RELATION OF THE MALPIGHIAN 
TUBULES OF THE HIND INTES- 
TINE IN THE HONEYBEE 
LARVA 

It has been known for nearly a hundred 
years that the mid-intestine of larvn of bees 
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and wasps was essentially a blind sae.^ The 
subsequent establishment of commonioation 
between the mid and hind-intestine in the 
larvn of various members of the Hymenoptera 
was long since noted and has been studied in 
detail by Hengol.* The relation of the Mal- 
pighian tubules to the hind-inteatine in the 
Hymonoptera has, on the other hand, been 
strangely neglected, being mentioned only in- 
cidentally or completely ignored. For example, 
both Anglas* and Rengel merely state that in 
the late larva or semipupa of the honeybee the 
Malpighian tubules open into the hind-intea- 
tine, and ignore the earlier stages. Kora- 
waiew^ and Peres' describe the Malpighian 
tubules in the ant larva as opening into the 
hind-intestine. This condition, however, does 
not obtain in case of the feeding larva of the 
honeybee, the central (caudal) ends of the tu- 
bules being blind from the time of hatching 
up to the sealing of the cell. The relation of 
the tubules to the hind- and mid-intestine dur- 
ing the feeding period is briefly as follows: 
The posterior end or fundus of the mid-intea- 
tine is, as already stated, completely closed, 
the epithelium being continuous here. The 
cephalic end of the hind-intestine is enlarged 
and the mouth of this enlargement closed by 
a thin diaphrogm-like layer of cells oontin- 
nouB marginally with the wall of the hind-in- 
teetiiie The central part of this diaphragm- 
liko structure is closely applied to the external 
surface of the fundus of the mid-intestine 
which is here devoid of a muscular coat. The 

iDutrochet, R. J. H., ''M4hnoire sur lea meta- 
morphoses du canal alimentaire ohes lea Insoctes,’' 
Jour, de PAys., hXXXVl,, ISIS. 

s Rengel, G., Tiber den Zosammenhang von 
Mltteldarm nnd Enddarm bel den Larven der 
aenleaten Hymenopteren, ' ’ Zeit. vus. Zool, 
LXXV., 1902. 

■ Anglaa, M. J., * ‘ Observations sur lee meta- 
morphoses internes de la Quepe et de lAbellle,’’ 
BM. ScL France ei Belg., XXXIV., 1901. 

«Karawalew, W., ''Die naehembiyonale Ent- 
widdong von Latins /fatws," Zeit. wiss. Zool, 
LXIV., 1898. 

sParoBf Gh., ^‘Contribution a I'Stude dee msta- 
niorphoeei, ' ' BnH flei. France et Belg., XXXVn., 
1803. 


pointed central blind ends of the four Mal- 
pighian tubules are inserted between these 
two layers, two on each side, but their tips do 
not extend quite to the center of the area of 
attachment of the mid- and hind-intestines. 

In the newly hatched larva the Malpighian 
tubules are slender tubes, and pursue a wind- 
ing course from their point of attachment up 
to the second or third thoracic segment, lying 
between the capacious mid-intestine and the 
body wall. Their lumen is minute, the walls 
being relatively very thick and composed of 
ceUs whose depth and breadth are approxi- 
mately equaL In the mature larva on the other 
hand the Malpighian tubules are relatively vo- 
luminous, attaining, near their posterior ends, 
a diameter greater than that of the hind-in- 
testine. The posterior or central ends them- 
selves, however, always remain of small di- 
ameter Sections through the tubules at this 
stage show that the walls are extremely thin 
and composed of flat cells. In fact, the tu- 
bules might well bo described as “thin-walled 
tubular sacs.” Evidences of distension by in- 
ternal pressure are obvious. 

Aftor the larva has been sealed up in its 
cell by a waxen capping both the fimdus of the 
mid-intestine and the dmphragm-like epithe- 
lium closing the cephalic end of the mid-in- 
testine become perforated, thus establishing an 
avenue of communication between the mid- and 
hind-intestine through which the fecal ao- 
cumulations of the mid-intestine are expelled. 
At the same time that this occurs each of the 
Malpighian tubules establishes connection with 
tho bind-intestine by means of a fine canal 
which perforates the diaphragm-like layer of 
cells which formerly closed the anterior end 
of the hind-intestine but which now forms an 
annular structure uniting the mid- and hind- 
intestines. Sections through the tubules show 
that they have greatly diminished in calibre, 
the walls being more or less collapsed and their 
component cells being oorrespondingly nar- 
rower and deeper. 

The history of the Malpighian tubules and 
that of the mid-intestine during the feeding 
period of larval life are therefore parallel in 
that both, in addition ^to performing their 
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original functioni, retain and store up the ac- 
onxnnlated excreta which is discharged only 
after feeding ceases, when such discharge on 
the interior of the cell occupied by the larva 
would not involve contamination of the food. 

Bdbkad or Entomology, Nelson 

WAamNOTON, D. C., 

July 18, 1917 


SPECIAL ARTICLES 

CONCERNING THE EFFECT OF" INGESTED PLA^ 
CENTA ON THE OROWTH-PROlfOTING 
PROPERTIES OF HUMAN MILK 

It has been shown that the feeding of desic- 
cated placenta to women during the first eleven 
days after parturition causes an increase in 
the protein and lactose per cent of the railk.^ 

The present report is concerned with the 
growth of the infants subsisting upon the milk 
from the above sources. As a basis for com- 
parison there is used the growth of the infants 
whose nourishment was derived from the wo- 
men whose milk production was not subjected 
to the infiuence of ingested desiccated pla- 
centa. 

In the tables at the end of this paper the 
number assigned to the infant corresponds to 
the number given to the mother in the previ- 
ous i^iorts.^ It should be remembered that all 
the mothers were receiving the same diet and 
that to the second set 0.6 gm. of desicoated pla- 
centa was fed three times a day throughout the 
period. 

Certain definite differences in the progress of 
growth of the two sets of infants are to be ob- 
served. 

The variation limit per cent, from day to 
day, and the absolute per cent variation from 
day to day is less in degree and tends to take 
on more of a positive character in those in- 
fants whose mothers were fed the desiccated 
placenta. Also the per cent variation from 
the first day, both as regards its limits and ha 
average is at all times less in degree. The gen- 
eral trend of these laher values is towards 
eero; this is not to be seen with the infants 
receiving milk from uninfluenced sources. 

I Hammett, 7. 8., and L. G. MeReile, /our. Biot 
Ckem^ 1917, XXX.; Hammett, 7. 8., /oar. Bid. 

1917, XXIX., 881. 


It is evident that the recovery from the post- 
natal decline in weight is hastened by the con- 
sumption of milk produced under the influence 
of maternally ingested placenta. 

It is obviously possible to eliminate from 
consideration the increase in protein and 
sugar production induced by the placental 
feeding as the cause of the early weight in- 
crease. 

TABLl I 

The WeighU dwring the First Sleven Days itfier 
Birth of tAs Infants receiving Milk from the 
Mothers whose Production was Unin~ 
/lusnosd by the Ingestion of Desio- 
cated Plaoenta 


Infant No 

l.Oi 

3.01. 

a.oi 

4.0! 

5. Ot 's. 0« 

7,Oi 

koa. 

Day 1 

118 

148 

120 

120 

no 

104 

06 

144 

2 

108 

138 

116 

111 

114 

08 

01 

143 

8 . . 

107 

130 

114 

107 

112 

100 

94 

131 

4 . 

100 

120 

100 

no 

106 

102 

04 

135 

6 

106 

120 

112 

111 

106 

104 

100 

134 

6 . .. 

106 

132 

114 

104 

106 

104 

06 

134 

7 

108 

131 

112 

104 

108 

104 

08 

141 

8 

108 

130 

108 

102 

107 

107 

01 

143 

9 . 

106 

120 

100 

106 

108 

104 

01 

140 

10 . 

108 

128 

108 

112 

103 

107 

03 

146 

11 

108 

120 

108 

114 

104 

107 

06 

148 


TABLE n 

The Weights during the First Bleven Days after 
Birth of the Infants receiving Milk from the 
Mothers whose Production was In- 
fluenced by the Ingestion of 
Desiccated Plaoenta 


Infant No. 

l.ot. 

1.0a 

a.Oa. 

4.0! 

A. Of. 

B.Oa 

7.0i 

aofc 

Day 1. . . 

160 

no 

Ill 

136 

144 

76 

114 

123 

2 .. 

138 

115 

108 

123 

142 

72 

112 

117 

3 . 

133 

112 

101 

123 

136 

71 

107 

121 

4 . 

134 

112 

100 

123 

136 

72 

108 

122 

6 

140 

113 

00 

124 

138 

72 

no 

no 

6 . 

140 

A14 

100 

123 

143 

72 

100 

126 

7 

142 

116 

100 

124 

140 

73 

104 

126 

8 

145 

118 

102 

124 

147 

76 

100 

124 

0 

140 

118 

101 

124 

144 

76 

108 

118 

10 

153 

116 

00 

128 

144 

76 

106 

126 

11 

160 

no 

08 

130 

143 

76 

108 

126 


These results may then be best interpreted 
on the assumption of the presence of some 
growth-promoting factor in the ingested pla- 
centa, which has been passed on to the infanta 
in the milk. There is thus opened up the prob- 
ability of the plaoenta taking some part in 
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iatn-vtarine ffiowth aiide from its fanetioii 
u a transfer system. 

Fbidibiok 8. HavioiT, 
Ltlb O. MoNbilb 
Ckuuas or ParnoiAirB and Sdiobohs, 
UNimsm or BonranH OAuroaMU, 

Lofl ANOiLia, CJAur. 

THB irrscT or dkainaob on boil acidxtt 
For the purpose of studying the effect of 
drainage on soil addity, samples of soil were 
taken in Ootober, 1916, from three of the ez- 
periment fields of the Purdue Agricultural Ex* 
periment Station. These fields are located 
near Westport^ North Vernon and Worthing- 
ton. The soils of these fields are all heavy silt 
loam, very low in organic matter and naturally 
poorly drained and quite acid in reaction. All 
of these fields have been thoroughly tile 
drained from three to five yeara A portion of 
the Westport field is undrained and there are 
adjacent undrained, untreated areas alongside 
the North Vernon and the Worthington fidds. 


VABLB I 

ULAnvB AGiDirr or drainxd and undraihed soils 



Um. OftCOi Needed 

ntf Ud lou TMitMOt 

|MrB.OO(M)OOUie.Boll 


Drsload 

Undnlfied 




Limestone. 

40# 

roo# 

LioMiton., phofphtte and poUsh 

30# 

860# 

Untmted. 

860# 

1,280# 

North Fsnum fM. 

Untrested. 

1,880# 

2,840# 

TFortAtfioton Add: 

UntrsstedrTir. 

__7m\ 

ij600J^ 


Table I. shows the acidity of the soil as de- 
termined by the potassium nitrate method. 
Without entering into a j^scussion of the 
merits of different soil aoid^ methods, it may 
be said that on these soils, which are low in or- 
ganic matter, there is no great difference in 
the degree of acidity shown by this method 
Knd the lime water and calcium salt methods. 
These results sre consistent enough to indicate 
that drainage has a material influence on the 
acidity of soil of this type. 

Farmers often refer to wet» poorly drained 
land ha sour. While agricultural writers have 
placed little or no emphaaia on such a oorrda- 
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tion, it is quite probable that soils in general 
will tend to beoome less acid when thorouid^ 
drained, and vice veraa; they will tend to bo- 
oome more acid when water-logged and poorly 
aerated. In testing soil acidity at different 
seasons of the year the results often vary quite 
a little in samples from the same plots of soil 
These differences can not be attributed alto- 
gether to errors in sampling. The writer be- 
lieves that at least part of the change of acid- 
ity is due to difference in aeration and mois- 
ture content of the soil at different seasons. 
Lipman and Waynick,' in on investigation of 
the effect of climate on soil properties, report 
that Maryland soil, which shows an acid reac- 
tion in its original location, when transported 
to or to Oalifomia becomes neutral or 

slightly alkaline. It is quite probable that the 
better drainage and aeration of the soil when 
placed under less humid conditions could ac- 
count very largely for the changes in reaction. 

Oonsidering SiO, an acid-fonning oxide, 
praotioally all soils except those very high in 
the basic reacting elements, have a potentially 
irreat capacity for developing an acid reaction. 

The writer believes that the oonstitntion of 
the silicates of aluminum has more to do with 
injurious soil acidity than any other single 
factor. The acidity of aluminum silicates 
varies both with the relative proportion of 
SiO| to AlyO, and with the amount of com- 
bined water in the silicate.* The weathering 
and othanging of soil silicates under poorly 
drained or well-drained conditions would un- 
doubtedly vary the constitution of the silioaites 
and also vary the degree of soil acidity. It is 
quite true that certain types of well-drained 
sandy soils are acid. It is true also that a 
number of other factors besides drainage oon- 
ditions affect soil acidity* but it is probable 
that the most acid soils are formed in poorly 
drained areas. S. D. Oonnxb 

Indiana Aobioui^dial Expxunxnt Btation, 
LArATxn% Ind. 

1 lipman, 0. B., and Wayniek, D. D., fiofl ffet- 
SfMs, VoL L, No. 1, p. 6, 1910L 

• Oonner, 8. D., ''Add Boils end the Bffeot of 
Add Phosphate and Other Fertilisers upon Them,*' 
/oar. lad. end Bng, Ckeai., V6L VIL, No. 1, p. BOj, 
1916. 
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RADIATION AND MATTER ' 

Wb must congratulate ooisdveB upon 
the fact that we have been able to listen to 
such clear, concise and accurate presenta- 
tions of the most fundamental problems 
that lie before pure science to-day. I would 
like, also, to extend to the speakers our sin- 
cere thanks for their efforts in giving us 
such interesting expositions of these ab- 
struse theories. 

It is my privilege to open the discussion 
on radiation and the structure of matter. 
Modem theories of radiation are largely 
concerned with Planck’s conception of the 
radiation of energy in quanta, and with the 
extraordinary action constant usually de- 
noted by the letter I would like to 

present for your discussion some ideas on 
the relations between the high frequency 
vibrations which we observe in general X- 
radiation, and the forces holding the elec- 
trons and atoms together, including a phys- 
ical conception of what this constant h ** 
really means. 

Instead of basing the discussion on the 
conceptions of entropy, and thermo-dy- 
namic probability, I shall start from our 
recent experiments on general X-radiation. 

Before we learned from experiments that 
X-rays had definite wave-lengths, people 
supposed that tli^iy had, and that we could 
calculate their frequencies by the formula 
kinetic energy equfds kv. 

( 1 ) im^ = hw. 

1 Presented at the sympoelum on '^Tbo Stnie- 
tnre of Matter ' ’ at a joint meeting of the Sectiom 
of Pbjaics and Chemlatrj of the Ameriean Auo- 
elation for the Advancement of Seienee, The Amer- 
ican Phytleal Society and the American Chemical 
Society, New York, December 87, 1916. 
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We have shown, by experiments at Har- 
vard, that this equation is not, in general, 
true, but that it does hold for particular 
cases. Mr. Hunt and I investigated the gen- 
eral Z-radiation from a Coolidge tube, ex- 
cited by a high potential constant voltage 
storage battery, using an Z-ray spectrom- 
eter, and found that although the effective, 
or average, frequency does not obey the law 
represented in the equation (1), the equa- 
tion docs give the maximum frequency ob- 
tainable with a given electron energy. Dr. 
Webster then examined the characteristic 
Z-radiation, and discovered that the kinetic 
energy of the electrons required to produce 
the alpha and beta lines of the K series is 
larger than is represented by equation (1), 
but lhat the gamma line (the highest fre- 
quency line in this scries) approximately 
obeys the law. It appears, therefore, from 
our experiments, that equation (1) gives 
the maximum frequency of the radiation 
due to an electron’s hitting an atom, but 
does not, in general, mean that the entire 
amount of the electron’s energy is radiated 
at frequency v. 

I have recently shown that it is not neces- 
sary to assume that energy is radiated in 
quanta in order to deduce equations 
for the distribution of energy in emission 
spectra similar to the equations represent- 
ing black body radiation, so that we are not 
compelled to believe that because Planck’s 
Radiation law fits the facts of black body 
radiation more or less closely, therefore 
energy must be radiated in quanta hv. In 
attempting to explain why this constant 
''A'’ enters into the radiation law and in 
seeking for a physical conception of the 
mechanism of radiation, we are not there- 
, fore compelled to explain the emission of 
radiation in quanta Av, but rather the fact 
that an electron with a given kinetic energy^ 
when it hits an atom, can produce radia- 
tions of frequency up to but not greater 
thafi that given by equation (1). This is 


the fundamental fact that needs explana- 
tion. 

According to the modem conception of 
the constitution of matter, an atom pos- 
sesses a complicated electro-magnetic struc- 
ture in which the electrons play an impor- 
tant role. The electro-magnetic forces in 
this structure are greater near its center 
than at the periphery, and therefore the 
high frequency vibrations of the electrons 
piust be associated with parts of the atom 
pear its center. Ilcncc, the reason why an 
electron can not produce a high frequency 
radiation unless it possesses a certain ki- 
netic energy lies in the fact that it does not 
penetrate far into the atom unless it has a 
sufficient speed This presupposes a force 
of repulsion between the electron and the 
atom. The theory of atomic structure 
.seems to demand such a force in order to 
explain why atoms do not collapse ; so that 
we have confirmation of the existence of 
such forces from two sides; the radiation 
and the structure of matter. 

Before discussing further the nature of 
this force and the laws it must obey, I 
would like to present to you a conception 
of the difference between line spectra and 
the general, or continuous spectra. The 
frequencies of the characteristic lines de- 
pend upon the nature of the atoms struck 
by the electrons, whereas the frequencies 
of the general radiation depend upon the 
kinetic energy of the electron that does the 
striking. This suggests that the character- 
istic lines are due to vibrations of parts of 
the atoms themselves (of electrons in the 
atoms, for instance) whereas the general 
radiation or continuous spectrum is due to 
the vibrations of the electrons that hit the 
atoms. 

The question now arises '‘How can an 
electron vibrate with all possible frequency 
so as to give a continuous spectrum t” 
The electron moves in the strong electro- 
magnetic field of the atom, and when an 
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electron moves in a strong magnetic field, 
it follows a spiral path around a line of 
force. This motion in a spiral path radi- 
ates energy with a frequency that depends 
on the strength of the field, and is therefore 
variable. It is easily shown that in a case 
where the spiral is tightly wound around 
a line of magnetic force, the frequency is 
given by the equation 


From this equation it appears that the 
frequency is independent of the velocity of 
the electron and of the radius of the spiral 
and that it is practically proportional to 
the strength of the magnetic field, and 
since H varies continuously, the frequency 
can have all possible values (up to a maxi- 
mum), which gives the radiation the char- 
acter of a continuous spectrum 
Let us combine this conception of gen- 
eral X-radiation with the experimental fact 
that the maximum frequency due to the 
impact of an electron against an atom is 
given by equation (1). Suppose the elec- 
tron to be traveling very nearly along the 
line of force coming from a very great dis- 
tance, where its velocity is v and let x be 
its distance from any fixed point at the 
time t; let F be the total force acting on 
the electron in the direction of the weaker 
magnetic field. Then we can show easily 
that 


We find, therefore, that a force of repul- 
sion acting on the electron, the magnitude 
of which is represented by equation (3), 
will explain why an electron of given ki- 
netic energy can not produce radiation 
higher than that given by equation (1). 

A force such as that represented by equa- 
tion (3) should hold an electron in equi- 
librium at a distance somewhat smaller 
than 1(H from an atomic nucleus, if the 


nucleus had a charge s and the magnetio 
moment attributed to atoms and magnetons. 
Such a force would play an important role 
in determining the size and compressibility 
of atoms, the conduction of heat and spe- 
cific heals, and a great variety of phe- 
nomena. WiLLUM Duane 

Harvard Univzrsitt 

THE RELATIONS OP MAGNETISM TO 
MOLECULAR STRUCTURE 

Maxwell's classical theory of electricity 
and magnetism contributes little to our 
knowledge of molecular structure. For the 
portion of it which deals with material sub- 
stances is exhibited In terms of quantities 
for which the process of definition wipes 
out structural distinctions. It is only 
through molecular theories of magnetism 
that magnetic phenomena may be corre- 
lated with molecular structure. 

Langevin ’s tbeorj' of magnetism ap- 
pears to be the soundest attempt to formu- 
late such a theorj" He hypothecates the 
existence in the molecules of every sub- 
stance of groups of electronic orbits which 
by virtue of the peculiaritio-s of the struc- 
ture of the molecules may be so arranged 
that the resultant magnetic field due to the 
electronic orbits m a given molecule at 
points without the molecule may or may 
not vanish. In the former case the mole- 
cule is diamagnetic, in the latter magnetic. 

The effect of the application of a mag- 
netic field to a diamagnetic substance is to 
change the orbital velocity of any electron. 
This change is in the proper direction to ac- 
count for the diamagnetic polarity of the 
substance. Langevin 'a theory leads to an 
expression for diamagnetic susceptibility 
which does not involve the temperature, in 
agreement with Curie's law for diamagnet- 
ism, Numerous exceptions to this law ex- 
ist, but the exceptions may probably all be 
taken care of by a slight extension of 
Langc\1n’8 theory as proposed by Oxley. 



360 


aCIENCB 


[N. & you ZLVL Ko. UM 


One of Oxley ’a moat intereiting eonola- 
aiona is that the mutoal magnetio field of 
two diamagnetic molecolea in intimate con- 
tact ia of the order of 10^ ganaaea. 

longeTin’s hypothesiB, while probably 
the most satisfactory yet advanced, leaves 
na quite in the dark as to a mechanical ex- 
planation of the architecture of the mole- 
cule. 

In paramagnetic and ferromagnetic anb- 
Btanoea in accordance with the views of 
Langevin the r61e played by the molecule 
is not as in diamagnetic substances inde- 
pendent of the molecule’s orientation in 
space, and it is necessary to assume that the 
effect of an applied field is to rotate the 
electronic orbits so that the direction of the 
resultant external field of a molecule tends 
toward that of the applied field. But the 
theory tells ns nothing of the mechanism 
which will account for this orientation. 
Resisting the orientation will be heat agi- 
tation and perhaps inter-atomic and molec- 
ular actions of other than magnetic type. 
In a paramagnetic gas the resistance to 
orientation is supposed to be entirely due to 
heat agitation. The theory for su^ a gas 
leads to an expression for the susceptibility 
which depends upon both the impressed 
field and the temperature, but for fields at- 
tainable in the laboratory the susceptibil- 
ity varies inversely with the absolute tem- 
perature in accordance with Curie’s law 
for paramagnetism. 

With the aid of the assumption that as 
regards rotation the molecules of a para- 
magnetic liquid behave like those of a para- 
magnetic gas it is possible to extend the 
theory of the gas to include that of the 
liquid, and such an extension is probably 
'reasonably safe for liquids not given to 
polymerisation. 

In Weiss’s theory of ferromagnetism it is 
asmimed that, so far as rotation is con- 
cerqpd, the molecules of a ferromagnetic 
substance behave like those of a paramag- 


netic gas, a somewhat questionable ammp- 
tion in this case. The effect of neighbor- 
ing molecules upon a given moleenle is as- 
sumed to be that which would be produced 
by a very large localized magnetio fidd of 
the order of 10* gausses. The theory baaed 
on these assumptions snoceeds to a remark- 
able extent in explaining many of the &cts 
of ferromagnetism. 

The large internal fields hypothecated 
by Weiss and by Oxley are to be regarded 
as devices for averaging out in a measure 
the complicated effects due to molecular 
structure. 

Through experiment Weiss was led to 
belief in the existence of an elementary 
unit of magnetic moment which he called 
the magneton. This corresponds in elec- 
trical theory to the electron. In many in- 
stances the magnetic moment per moleenle 
appears to be very nearly an integer num- 
ber of magnetons. But the evidence is not 
weighty enough to justify the acceptance 
unreservedly of this proposed new physical 
unit. 

The subject of magneto-chemistry is al- 
ready a very extended one. Here the at- 
tempt is made to establish a connection be- 
tween the magnetic moment of a compound 
and those of its constituents, and additive 
relations are sometimes found. Substan- 
tial chemical information is often found 
through magnetio analysis. Various at- 
tempts have been made to explain chemical 
valency bonds through the magnetio at- 
tractions of rotating electrons in the atoms. 
One of these, that of Parsons, offers promise 
of conaiderable success in this direction. 

The recent magnetio experiments of Bar- 
nett and of Einstein and deHass appear to 
prove definitely the existence of dectrons 
rotating in closed orbits within the mole- 
cules of material sobstances, and thus fur- 
nish important support to Langevin’s 
fundamental assumptions. 

From this necessarily inadequate discus- 
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aion you will infer that oar moleoolar theo- 
ries of magnetism are yet in a very nnsatis- 
faotory state in spite of the light which 
Langevin’s ideas have thrown upon the 
subject, and that experiments upon the 
magnetic properties of bodies have not yet 
(Mmtributed in a very striking manner to 
our knowledge of molecular stracture. 

A. P. Wills 

COLITIUU TTNirXBSrFT 


ENROLLMENT IN SCIENCE IN THE 
HIGH SCHOOLS 

In the issue of Soibnoi for "EAruaxy 13, 
1916 (VoL XLI., pp. 282-286), I oalled atten- 
tion to the signiScanoe of the data given by 
the Oommissioner of Education in regard to 
the enrollment in soienoe studies in the high 
Bohools of the United States, The appearanoe 
of additional statistics for the five-year period 
1910-1914 in the 1916 Report makes it possible 
to review the situation in the light of the 
new figures. 

The table on page 489 of the Report of the 
Oommissioner of Education for 1916, Yol. IL, 
gives a summary of the enrollment in various 
subjects of the high-school curriculnm in 1910 
and 1016, both in terms of the numbers en- 
rolled and in the percentage of the total en- 
rollment. It is rather startling to find that 
in this five-year period there has been a drop 
of 44 per cent, in the enrollment in botany, 
stated in terms of the per cent of the totid 
enrollment, and one of 61,8 per cent, in soology. 
The decline in botany has been from 10.84 per 
cent, to 7.19 per cent, and in soology from 7^88 
per cent, to 4.04 per cent. Physics has nearly 
hdd its own, changing from 14.79 per cent, to 
14.28 per cent while ohemistry haa made a 
slight gain, from 7.18 per cent to 7.68 per cent. 
The other old-line sciences have all dropped off, 
physiology and physical geography quite 
heavily. Nor is the gain in the newer sci- 
ences enough to counterbalance the loss in 
the old. The percentage enrollment in agri- 
culture has increased from 4.66 per cent, to 
6,92 per cent., in domestic science from 4.14 
per cent, to 12,69 per cent. The total per- 


centage enrolled in soienoe in 1909-1910 was 
91.99 per cent., in 1914-1916 80.16 per cent, a 
drop of 6.88 per cent 

It seems strange that in an age when ap- 
plied science is increasingly evident on every 
hand in the commonplace appliances of homei, 
farm, factory and office that there should be 
any decline in the relative interest in science 



la the high schools of the United Statee porsnlng 
certain groups of itudlss, u follows t dwm- 

ies, ; EngUah, 000000 ; Hietoiy — — — 

Mathematlos, -x-x-z-; Modem Language ; 

Science, 1 mm. = 1.2 per cent 

in the high schools. It is fairly evident lhat 
the high-school science course is in some way 
out of joint with the times. This decline In 
the science enrollment is not so alarming, 
however, when compared wilh changes in the 
other groups of subjects. The modem lan- 
guage group ia the only one of the traditional 
subjects that shows an increase^ that a small 
one of 1.6 per cent The dassios drop 11.04 
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per cent., mathemfitica 10.37 per cent, history 
4.28 per cent, English 1.96 per cent These 
changes are graphically presented in Fig. 1 
and at the same time compared with the 
changes of the two preceding decades. 

In general the interpretation put upon the 
data in the previous article seems still to 
maintain, namely (1) that the decline in the 
percentage of students in the old-lino sub- 
jects is largely due to the introduction of 
many new subjects like manual training, do- 
mestic science, biology, agriculture, drawing, 
etc., most of which appear in the tabulation 
for the first time in the 1910 Beport; and (2) 
that the science group is holding its own 
reasonably well This is especially true of 
physios and chemistry which are usually 
offered in the third and fourth years of the 
course. Since the high-school enrollment is 
increasing very rapidly, 45.1 per cent. 1909- 
1914, while the percentage of pupils in the 
upper grades increases slowly (.49 per cent, 
for the third grade, 1.8 per cent, for fourth 
grade in the same five years), there is an in- 
creasingly large number of students that get 
no diance at physios and chemistry. 

The data given for botany and zoology are 
indicative that anotiier decade will see these 
biological subjects eliminated from the high- 
school curriouliun. I am not sure that such 
a oondusion is justified, however; they may 
merely appear under a new caption. The 
data given for the whole United States may 
obscure what is going on locally and progress 
is usually local at first Changes of opposite 
character may quite effectually obliterate 
each other when the data are massed. Thus 
the interest in French is largely concentrated 
in the New England States. More than 43 
per cent of the high-school pupib of Maine 
and New Hampshire are enrolled in French. 
The average for the New England States is 

87.7 per cent; for the North Central States, 

8.07 per cent The percentage enrollment in 
French has dedinod, though the enrollment 
in the modem languages has increased, largely 
due to the increase in Spanish in the Western 
States, the percentage of enrollment in it be- 


ing 10.45 per cent there, as compared with 
0,76 per cent in the North Central States, 

The largest decline in botany and zoology 
has been in the North Atlantic States, where 
the percentage of enrollment has dropped in 
the five-year period from 16,28 per cent to 
6.46 per cent in the former subject and in the 
latter from 9,64 per cent to 3.18 per cent 
But simultaneously the enrollment in biology 
has risen from 2.35 per cent to 14.38 per cent. 
The percentage of enrollment in ^tany has 
changed in the North Central States from 
17.72 per cent, to 12.79 per cent and in zo- 
ology from 5.57 per cent to 3.49 per cent; 
but at the same time the enrollment in biology 
has risen from 0.13 per cent, to 1.64 per cent, 
and in agriculture from 4.97 per cent, to 9.78 
per cent 

Botany and zoology are apparently giving 
way to related subjects that either appeal to 
school authorities as more effective educa- 
tionally or to the public as more closely allied 
to everyday affairs. In view of the fact, now 
generally recognized, that knowledge and prin- 
ciples gained in one field of study do not carry 
over even into an adjacent field readily, it 
must be considered good policy in science in- 
struction to deal with subject matter that is 
as nearly identical as i)ossible with that which 
pupils will handle in their major life inter- 
ests. Eluot R. Dowimro 

Thz UNivnBnT or Chicago, 

The School or Education 


SCIENTIFIC EVENTS 
PSOFBStOR SOBBRTSON’t GIFT TO THE 
UNIVERSITY OF CALIFORNIA 

Dr. T. Brailsford Robebtson, professor of 
biochemistry and pharmacology in the Uni- 
versity of California, has executed a deed 
donating to the University of California all 
his patent rights in the growth-controlling 
substance, Tethelin,” which he has succeeded 
in isolating from the anterior lobe of the 
pituitary body, and which has been employed 
to accelerate repair in slowly healing wounds. 
All profits resulting from this discovery ore to 
constitute an endowment, the income to be 
applied to medical research. 
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Tests of this new chemical substance made 
in army hospitals in Europe and in civil 
hospitals in America have shown that it is of 
value in curing wounds and in causing 
wounds to heal promptly which for months or 
even years had refused to yield to treatment. 
While several new substances and new 
methods found by medical investigators since 
the war began have proved extremely useful in 
combating infections in wounds, “ Tethelin ’’ 
has a field of usefulness all its own — after 
other methods h ave rendered the tissues 
aseptic and wounds sometimes refuse to heal, 
especially whore frostbite, bums, or varicose 
veins have injured the vitality of the tissues. 
There are thousands of such cases in Europe 
to-day and they occupy the hospitals for an 
exceptionally long time, consuming drugs, 
time, spac^ and food, and frequently such 
cases have to be discharged unhealed. It is 
precisely these cases — the most expensive and 
most disabling type of wounds — which “ Teth- 
elin’’ aids, since it stimulates the sluggish 
tisanes and enables nature to work its own 
repair. 

Professor Robertson has relinquished all 
personal profit from his discovery of this 
growth-promoting substance. In the agree- 
ment by which the regents of the University 
of California have accepted the trusteeship of 
this endowment for medical research it is pro- 
vided that in case Professor Robertson should 
become physically disabled his present uni- 
versity salary would be continued throughout 
his lifetime, from the proceeds of the trust, or 
in case of his death, to his wife for her life 
time. All income above this contingent 
charge will go to endow an institute of medi- 
cal research, devoted to research in medicine, 
and especially to research in the physiology, 
chemistry and pathology of growth. 

Under the supervisory control of the re- 
gents of the university, the researches thus 
provided for are to be directed by a board of 
diroctors, of which the charter members are 
to be five members of the faculty of the Uni- 
versity of California: Dr. F. P. Gay, professor 
of pathology; Dr, Herbert M. Evans, pro- 
fessor of anatomy; Dr. George H, Whipple 


professor of research medicine and director of 
the George Williams Hooper Foundation for 
Mc*dical Research; Dr. C. L. A. Schmitt, re- 
sc^arch assistant in pathology; aud Professor 
Robertson himself. Vacancies on this board 
must be filled from men engaged directly and 
primarily in research work of the character 
mentioned or of some kindred character. No 
man who ceases to be so engaged may con- 
tinue to serve as a director, and no diroctor is 
to contino in service on the board after he 
arrives at the age of sixty. It is felt by the 
University of California that one especial 
value of the establishment of this foundation 
14 the pattern which it sets for a procedure 
by which other scientific discoverers may dedi- 
cate the results of their scientific discoveries 
to the benefit of mankind as a whole. 

I 

THE HEALTH OP MUNITION WORKERS 
IN ENGLAND 

The report to the British government Com- 
mittoo on the Health of Munition Workers is 
summarised in the Journal of the Amencan 
Medical Association. Dr. H. M. Vernon has 
conducted an elaborate investigation for the 
committee, the members of which realize that 
the data at their disposal are not yet ample 
enough to permit them to express a final judg- 
ment on the whole question of hours of labor 
in relation to output, on the one hand, and the 
well-being of the employees, on the other. But 
they arc strongly of opinion that the evidence 
collected by Dr. Vernon and his conclusions 
merit the immediate and earnest considera- 
tion of all concerned in industrial organiza- 
tion at the present time (a) Observations ex- 
tending over a period of thirteen and one half 
months on the output of workers employed in 
making fuses showed that a reduction of woric- 
ing hours was associated with an increase of 
production both relative and absolute. The 
rate of production changed gradually, and did 
not reach an equilibrium value before the ex- 
piration of four months. Thereafter it re- 
mained steady during the period of from three 
and one half to five months during which it 
was observed. The gradual change negatives 
the suggestion that the effect was a mere con- 
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Mquenoe of fhe desire to earn the same weekly 
wage as before the hours were shortened, (b) 
Owing to the reduction of the working time 
first by a change from a twelve-hour day to a 
ten-hour day, and subsequently by the aboli- 
tion of Sunday labor, it was possible to com- 
pare output under three oonditions. The 
group of women (numbering from eighty to 
one hundred) engaged in the moderately heavy 
labor of turning aluminum fuse bodies pro- 
vided the following oomparative results: (1) 
When actually working 66 hours a week and 
nominally 74.8 hours, their relative hourly pro- 
duction was 100 and their rdative gross pro- 
duction 100. (2) When actually working 54.8 
hours and nominally woricing from 58.5 to 66 
hours, their hourly production was 184 and 
their gross production 111. (3) When actually 
woricing 45.6 hours and nominally working 
from 49.5 to 58.6 hours, their hourly produc- 
tion was 158 and their gross production 100. 
It is to be inferred, therefore, that had these 
women been working, uniformly, a nominal 50- 
hour week their gross output would have been 
as large as when they were working a nominal 
66-hour wedc, and considerably greater than 
when they were working a 77-hour week, (c) 
A group of forty women engaged in the light 
labor of milling a screw thread on the fuse 
bodies improved their gross output by 2 per 
cent, when actually woridng 54.8 hours a week, 
the standard being their gross oulput when 
working 649 hours per week. A further re- 
duction of actual working hours to 48.1 re- 
sulted in such an improvement of hourly out- 
put that the gross output was 1 per cent, less 
than when the actual working time waa 16.8 
hours more, (d) A group of fifty-six men en- 
gaged in the heavy labor of sizing the fuse 
bodies improved their hourly output by 87 per 
cent, and their gross output by 21 per cent 
when actually working 51.2 hour^, the stand- 
ards being the hourly and gross outputs ob- 
served when the actual weekly houra were 58.3. 
(a) Fifteen youths engaged in the light labor 
of boring top caps by means of automatic ma- 
chines produced only 8 per cent leas output 
w]) 0 n their aotual weekly hours of work wetu 
54.5 hours than when they were 72.6 hours. 


(/) A part of the improvement in output was 
due to the workers starting work more 
promptly when on shorter hours. At one 
period the women engaged in tornlng fuse 
bodies lost on the average thirty-seven min- 
utes daily by starting work after, and stopping 
before^, the nominal time. Nine months later, 
when their hourly output waa 25 per cent 
better, they lost only twenty-six and one hi^lf 
minutes daily in these ways, (p) A rest from 
work on Sunday is followed by a relatlvdy low 
output on Monday, and this output steadily 
rises in the course of the week, owing to the 
increased efficiency produced by practise. 
Generally, the cumulative effects of fatigue 
neutralize and overpower this increased effi- 
ciency, and the output may fall after the sec- 
ond day (or night) of the working week if the 
hours are long and the work laborious, or not 
till after the third, fourth or even fifth day, 
if the hours are shorter. In the absence of a 
Sunday rest, the fatigued worker has no op- 
portunity for complete recuperation and his 
output, though more uniform, remains per- 
manently at a lower level than that shown on 
Monday by a worker who has rested on 
Sunday. 

ELSCniCAL BNOINBBRB AS LlBUTENANTS IN 
THE U. a. NAVAL RESBKVB 

1. The Secretary of the Navy has authorized 
the commissioning of one hundred graduate 
electrical engineers as lieutenants, junior 
grade, in the Naval Reserve, and directed that 
the necessary action be taken to provide these 
officers at the earliest practicable date. 

2. The qualificationa for such officers to be 
in general as follows: (a) Citizens of the 
United States, (b) College graduates in eieo- 
trical engineering, (c) Not less than three 
years’ employment in electnoal work since 
graduation, (d) Between twenty-five and 
thirty-five years of aga (a) Of character and 
physique required for officers of the regular 
service. 

8. Pay and allowances of lieutenants, junior 
grada are the same as in the regular Navy, 
and are, approximately: $2,800 at sea; on 
shore, induding aUowanoea for commutation 
of quarters, heat and light, $2,480. There is an 
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ftdditioiiAl •Uowanoe of $150 for uniforms in 
time of WET. 

4. Eighty-flye nominations of electrical engi- 
neers meeting the above requirements to be 
made by each of the following agencies ; 

(a) Naval Consulting Board. 

(b) National Beseardh OounciL 

(o) American Institute of Electrical Engi- 
neers. 

5. Upon receipt of the 255 nominations thus 
made oertain forms will be sent each nominee 
to execute, and upon receipt of the executed 
forma a Board of Naval Officers will select 100 
for appointment 

6. After appointments have been made the 
officers so nominated and selected will be given 
a month’s training and instructions on shore in 
naval methods, customs aini regulations and 
instructions. Pay will begin on date of ap- 
pointment 

7. Upon completion of the month’s training 
on shore they will be ordered to the active 
fleet as electrical officers of ships for a period 
of at least six months. After this period they 
will be assigned to duty as the exigencies of 
the service may demand, excepting such as 
may be unfitted for the naval service. 

8. The utmost care will be exercised in the 
nomination of these candidates as regards pro- 
fessional ability, physical condition, tempera- 
ment and bearing, to the end that each one 
may qualify and not be subjected to incon- 
venience and disappointment and that the 
Navy may be benefited accordingly. 

9. The Provost Marshal General of the U. S. 
Army has stated that any one subject to the 
Selective Draft Law may be released from com- 
pliance in order to accept an appointment as 
officer in the U. 3. Naval Beserve Force. 

10. Any one who now is in the Army, either 
volunteer or drafted, may make application 
but must obtain his discharge before he can 
be appointed. This includes any one who has 
been directed to appear before an exemption 
board. Those now in the Naval Beserve are 
eligible. 

11. Individual nominations will be received, 
but any one poking such diould first assure 
himsidf that his nominee will agree to serve if 


selected and give as much information as pos- 
sible to assist the committees in making nomi- 
nations to the Department 

12. Any member of the electrical profession 
who can meet the technical requirements and 
who can submit proper credentials may make 
direct application to the undersigned. 

13. To facilitate the work of sdection, appli- 
cants should submit, in time to reach the com- 
mittees not later than October 16, the follow- 
ing detailed information on the attached 
blank. 

14. Letters from at least three re^nsihle 
personal acquaintances should accompany each 
application. 

15. From the nominations received the 
undersigned will each seleot 85 names to be for- 
warded to the Bureau of Navigation, Navy 
Department, Washington, D. C., from which 
total 100 names will be finally selected for 
commiaaions. 

Applications may be sent to any one of the 
undersigned : 

Naval CoNsuLTmo Boabd of thr U. S., 

18 Park Bow, New York, 

National Beseaboh Counoil, 

33 West 89th Street, New York, 
Auerioan Institute or Elrotuoal 

Enoinxebs, 

33 West 89th Street, New York. 

New York, 

October 3, 1917 

THE PSYCHOLOGICAL EXAMINATION OP 
RECSUira 

As was announced in Boienci at the timet, 
a committee on psychology has been organ- 
ized, with the approval of the council of the 
American Psychological Association, by the 
National Besearch CounciL This committee 
consists of J. McKeen Osttell, G. Stanley 
Hall and E. L. Thorndike, from the National 
Academy of Sciences; Baymond Dodg6^ S. L 
Franz and G. M. Whipple, from the American 
Psychological Association, and 0. E. Seashore, 
J. B. Watson and B. M. Yerkee, from the 
American Association for the Advancement of 
Science. Dr. Yerkee, this year president of 
the American Psychological Aseociation, 
latdy professor of comparative peyebdogy at 
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Harvard Univeraity and reoontly elooted head 
of tho department of peychology at the Uni- 
veraity of Minnesota, is chairman of the 
oommittoc, and has been made a major in the 
Sanitary Corps of the Army in charge of the 
Section of Psychology, which has been estab- 
lished in the office of the Surgeon Ceneral. 

A nuiiibor of committees were organized 
and are now at work on different problems con- 
nected with the conduct of the war and 
national efficiency, partly under the auspices 
of the office of tho Surgeon General and partly 
in the office of the Adjutant General. In- 
formation concerning the work of the com- 
mittee on the psychological examination of 
recruits has been communicated to tho press. 

Tho members of that committee are R. M. 
Terkcfl, W. V, Bingham, professor of psy- 
chology, Oamegio Institute of Technology, 
Pittsburgh; H, H. Goddard, director of re- 
search, the Training School, Vineland, N. J ; 
T. U. Haines, professor of medicine, Ohio 
State University; L. M. Termau, professor of 
educational psychology, Stanford University; 
F. L. Wells, psychopathologiat, McLean Hos- 
pital, Waverley, Mass.; and G. M. Whipple, 
professor of educational psychology. Univer- 
sity of Illinois. This committee mot continu- 
ously for two weeks planning methods and 
tests. The seven men then separated, went to 
various parts of the country and applied the 
methods in actual practise. After making 
about 500 examinations they gathered again 
for two weeks and worked over tho methods. 

Six weeks after the first gathering of these 
psychologists, their tost sheets, report blanks, 
etc., were ready for the printer. Arrange- 
ments were made for a trial of tho method 
under working conditions with large numbers 
of men. About 4,000 men in regular organi- 
zation camps, officers’ training camps and 
naval stations, were examined, and special at- 
tention was given to correlating tho ratings 
.from the psychological examinations with the 
ratings prepared by the usual army methods. 

The reMits of these thousands of examina- 
tions were sent to Columbia University, where, 
under the direction of Professor Thorndike 
and Irith the cooperation of Professor Cattell, 


Professor Woodworth and other members of 
the department of psychology, ten assistants 
and computers worked a month assembling 
and analyzing the statistical results. Again 
the seven psychologists went over their 
methods in the light of these 4,000 examina- 
tions to make further imjirovements. 

The psychological examinations arc now in 
progress in four of tho national army canton- 
ments: Camp Devens, at Ayer, Mass.; Comp 
Dix, at Wnghtstown, N. J.; Camp Lee, at 
Petersburg, Va.; and Camp Taylor, at Louis- 
ville, Ky. There are about 160,000 men to be 
examined in these cantonments, and each will 
rocciTo an intelligence rating os a result of 
the psychological examiuation. 

The work is undertaken, first, to supplement 
the medical examination and second, to give 
line officers estimates of the mental ability 
and special aptitudes of their men. Reports 
of tho psychological examinations will be 
made to the chief surgeon of the camp or the 
psychiatric officer in order that those mentally 
incompetent may be considered for discharge, 
and to the regimental and company officers in 
order that they may use this additional in- 
formation concerning their men for the im- 
provement of the service. 


SCIENTIFIC NOTES AND NEWS 

Da. Otto Klotz has been appointed chief 
astronomer and director of the Dominion 
Astronomical Observatory at Ottawa, 

Dr. Salvador DEHENXDrm has been ai>- 
pointed to the directorship of the Museo 
Etnografico at Buenos Airos, in place of 
the recently deceased Dr. Juan B. Ambro- 
setti. 

Clarence Ebauoh, professor of chemistry 
in Denison University, is on leave of absence 
for the year 1917-18, to serve as chairman 
of the Council of National Defense for the 
state of Utah. 

Da. John Preston, superintendent of the 
State Insane Hospital, Austin, has been ap- 
pointed by the Medico-Psychological Society 
to organize neuropsychiatric hospital units 
to be attached to tho base hospitals and other 
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military sanitary units. Dr. Preston has ap- 
pointed the following committee to carry out 
these plana: Dra. Marvin L, Qraves* Galves- 
ton; John S. Turner, Dallas; George F. 
Powell, Terrell; Thomas B. Baas, Abilene; 
James B. Nichols, Austin, and John W. 
Bradfleld, Austin. 

Db. G. Baohmann, professor of physiology 
in the Emory University School of Medicine, 
has been appointed cardio-vascular examiner 
with the rank of first lieutenant and has been 
assigned to duty at Camp Gordon, Atlanta, 
Ga. 

Major Gharlks F. Hoover, professor of 
medicine, Western Reserve University and as- 
sistant director of Lakeside Base Hospital in 
France, is now in Cleveland on leave of ab- 
sence. 

Db. Restox Stevenson, assistant professor 
in charge of physical chemistry in the Col- 
lege of the City of Now York, has been ap- 
pointed captain of the Sanitary Corps of the 
United States Army. 

Several members of the faculty of the Fonn- 
sylvania State College are on leave of absence 
for national work. Professor E. D. Walker, 
head of the department of civil engincGring, is 
captain in Company A, of the 5th regiment of 
Engineers, which left Pittsburgh about July 
8 for foreign service. Professor Hugo Diemer, 
head of the department of industrial engineer- 
ing, has received a commission as major in the 
Ordnance Department, lie is at present lo- 
cated at Lowell, Mass., in charge of the inspec- 
tion of fire arms. Other members of the fac- 
ulty who are in military service are Mr, J. J. 
Light, of the department of mechanical engi- 
neering, who has been commissioned a cap- 
tain; Lieutenants Steel, Long and Bryans, of 
the department of civil engineering, are on 
duty at various camps; Mr. Mills, of the oleo- 
trieel engineering department, is in Washing- 
ton on naval construction. 

Of the members of the instructing staff of 
the department of chemistry at the Massa- 
chusetts Institute of Technology, Professors 
W. H. Walker and J. F. Norris, Dr. F. H. 
Smyth and Mr. B. £. Wilson are on leave 


of absence, and Professor W. K. Lewis de- 
votes only port of his time to the institute 
during the present year. All these men ore 
actively engaged on gas-defense problems, 
and are holding responsible positions in the 
organization which is dealing with these 
problems at Washington and elsewhere. Pro- 
fessor A. A. Noyes spends a part of his time 
at Washington, in connection with the work 
of the National Rest^arch Council and the 
Nitrate Coiniiiittoe. Professors MuUiken, 
S|xnir and Mueller have also been engaged at 
the institute on investigations relating to gas- 
defence. Professors F. J. Moore and H, P. 
Talbot gave, during a portion of the summer, 
courses of instruction to students who were 
expecting to apply for commissions in the 
liesorvo Olfieers Training Corps. 

Amon'g the appointments recently made m 
the state department of education and registra- 
tion by the governor of llliiiois are those of 
Professor Thomas C Chaniberlin, head of the 
department of geology at the University of 
Chicago, and Professor John Merle Coulter, 
head of the department of botany at the same 
institution, to the Board of Natural Resources 
and Conservation. Professor Chamberlin is 
commissioner of the Blinois Geological Survey 
and has been president of the Illinois Academy 
of Sciences. Professor Coulter is now the 
president of the Chicago Academy of Sciences 
and has been for many years a special agent in 
botany for the United States Department of 
Agriculture. The Board of Natural Resources 
and Conservation is part of the state depart- 
ment of education and registration, at the head 
of which is Francis Wayland Shepardson, 
formerly associate professor of American his- 
tory at the University of Chicago. 

Frank Carney, Ph.D„ professor of geology 
and geography at Denison University, has re- 
signed to enter the employ of The National Re- 
fining Corapony of Cleveland, Ohio. 

PnoFESStiR H. F. Clellanp, secretary of the 
New England Intercollegiate Geological Excur- 
sion, announces that the excursion will be taken 
on Friday and Saturday, October 12 and 13, 
and will he in charge of Professor J. B. Wood- 
worth, of Harvard University, and Dr. Edward 
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Wigg’lecworth) of the Boston Society of 
Katoial History. It is planned to visit the 
cliffs of Weygnobsque^ Naahaqnitsa, end Gky 
Head, on the idand of Martha’s Vineyard. In- 
fonnation can be obtained from Professor 
Woodworth at the Qeologioal Mnseunii Oxford 
St, Oozobridge, Mass. Circulars will be sent 
to all persons on the seoretozy’s list 

At Harvard University, a plan for an in- 
vestigation of the stratigraphy of the Ordovi- 
cian formations of the Appalachians has been 
approved by the oonunittee on the Shaler Me- 
morial Fund. Three seasons, under the super- 
vision of Professor Percy K Raymond, have 
been arranged. During the past summer, work 
has been carried on in Vermont, Pennsylvania 
and Virginia by Dr. Raymond, in collaboration 
with Mr. Richard M. Field, lecturer at Brown 
University, Profeasor £. W. Shuler, of South- 
ern Methodist University, and Professor S. L. 
Powell, of Roanoke OoUcge. 

Tax National Geographic Society’s expedi- 
tion to Mount Katmai, which sailed for the 
north on May 26, reached Seattle on September 
80, The head of the expedition is Dr. Robert 
F. Griggs, of the Ohio State University. 

Ths Elidia Mitchell Scientific Society held 
its business meeting September 20. The fol- 
lowing officers were elected: Mr. J. G. Beard, 
president; Dr. J. M. Bell, vice-president; Mr. 
W. W. Rankin, recording secretary. The fol- 
lowing board of editors was elected for the 
Sliaha MitcheU Journal: Dr. W. 0. Ooker, 
diairman, Mr. iL H Stacy and Mr. Collier 
Cobb. The following were elected to member- 
ship in the society: Dr. A. W. Hobbs, Messrs. 
B. Markham, H. M. Sharpe and W. W. Kirk; 
to associate membership in the society: Messrs. 
J. 0. Bynum, L. G. Marsh, G. B. Lay, W. W. 
Eaglet, E. H. Griffin, W. F. Morrison, R. W. 
Parks, J. W. Sawyer, N, A. Beasoner, J. W. 
Smithey, C. H. Herty, Jr., R H. Bimmer, B. 
L. Meredith, L V. Giles, and R. D. Ballew. 

The California Academy of Sciences has 
provided a course of lectures on popular toien- 
tifio subjects to be given at three o’clock each 
Sunday afternoon in the auditorium of the 
Aoadeqpy’s Museum in Golden Gate Park, as 
follows: 


September 83. Prolsssor 8. J. Hotanss, dapart- 
ment of loology, Univsraity of CUlforala, Social 
evolatioa and eugenic progress.** 

September 80. ProfCceor 0. A Kofoid, depart- 
ment of soology, University of QsUfomla, **A 
visit to Eaeter Islaad,** illostrated by stereoptleon. 

October 7. Dr Barton W. ErenDann, director, 
California Aeadmny of Beieaees, **Blrda of Pyra- 
mid Lake,** Uluatrated by moving pletores. 

Otstober 14. Dr. Chester Stoek, department of 
paleontology, University of GUlfomla, **P]eisto- 
oene cavee of California.** 

October 21. Dr. H. W« Fairbanks, snpervisw of 
geography, Berkeley Schools, ^'Influence of cli- 
mate and topography upon Oslifomia*! develop- 
ment.** 

Da. Charles Hughes Johitstoh, profeesor of 
education in the University of Ulinoie and 
editor of Sducaiiondl Adminisiratton and Su- 
pervision, wae killed in an automobile accident 
near Elkridge, Md., on September 8, aged forty 
years. 

The department of soology of Smith College 
has been presented by the Boston Society of 
Natural History, through its curator, Dr. W. C. 
Johnson, with a complete colleotion of the land 
and frrahwater mollusks of Massachusetts. 
This ooUoction — every specimen of which is ac- 
curately determined and labelled by Dr. John- 
son, will serve as a standard of comparison for 
any one wishing to identify the local mollusean 
fauna. 

The Indian Forester, as quoted in Nature, 
describes the organization of the Chinese For- 
est Serviceb which came into eziatence in Jan- 
uary, 1916, as a subordinate branch of the 
Ministry of Agriculture and Oemmeroe at 
Peking. The heads of the service^ styled oo- 
direotors,” are Mr, Forsythe Sherfeeee, for six 
years employed in, and lately director of, the 
Philippine Forestry Bureau, and Mr. Ngmn 
Hon, who studied forestry in Cornell and 
Michigan universities several years ago. 
There are other Chinese in the servloe, who 
have received a technical training in the 
United States, and an expert from Hew, Mr. 
W. Purdom acta os botanist and is chief of 
one of the six divisions into which the service 
is organised. In this article an ambitions pro- 
gram of afforestation, education, propaganda. 
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eta, is sketohed out, but no details are giTen 
of any voik that has been actually aooom- 
plidied. 

Lr oonneotlon with the searoh for potash 
and nitrates in the Uxiited States the gov- 
enunent reoeives many reports of supposedly 
valuable discoveries. A letter reoently re- 
oeived by the United States Geological Survey 
of the Interior Department describes a cave 
in one of the Southern States which was 
worlced by the Confederacy during the Civil 
War for potassium nitrata This cave is said 
to contain at least 1,000,000 tons of nitrous 
eartii, which, however, contains only 1 to S 
per cent, of nitrata The survey now states 
that it seems very doubtful whether such zna- 
terial can be profitably used as a source of 
nitrate salts. The minimum grade of caliche 
now worked in the Chilean fields contains 13 
per cent, of sodium nitrate, and though there 
has been much criticism of the crudeness of 
the methods employed there, the work is done 
by very cheap Indian labor, and it is doubtful 
whether leaner material could be worked to 
advantage here, where the price of labor is so 
much higher. Several hundred thousand dol- 
lars have reoently been expended in one of the 
Western States in testing the proposition to 
utilise low-grade nitrata The results have 
been negativa The nitrate caves in the South 
were worked during the Civil War by very 
crude methods. Generally the cave earth was 
shoveled into iron pots, where it was treated 
with water and heated over wood fires to leach 
out its soluble parta The liquor was drawn 
from one pot into another and used for treat- 
ing fresh material until it became a highly 
concentrated solution of nitrate salts. It was 
then drawn off and allowed to cool, whereupon 
Ihe nitrate crystallised. The remaining liquor 
was then employed to leach fresh material and 
the crystals were separated and sacked for nsa 

To make the desert regions of the western 
part of the United States more accessible by 
locating thrir widdy separated watering places 
and erecting hundreds of signposts to give 
directions and distances to the waterizig places 
is an interesting and practical project recently 
undertaken by the United States Geological 


Survey, Department of the Interior. The 
project involves also the work of wiaMiig ao- 
curate maps showing the locations of the 
wateruig places, of preparing guides describing 
them and giving the distances between them, 
of selecting wril sitee, and of devdoping water- 
ing places (so far as money available will 
permit) in localities where water is most 
needed and where the geologic investigations 
indicate that underground supplies can be ob- 
tained. It is expected that this work will 
help to expedite the discovery and develop- 
ment of the rich mineral deposits in parts of 
these regions. It will, of course, also be valu- 
able in other respects. In recent years the 
water-supply geologists of the (Geological Sur- 
vey have devdoped trustworthy methods of 
locating ground water in arid regions from 
surface indications and of estimating the 
depth to water and the approximate annual 
yield of the underground reservoira These 
methods will be applied and further devdoped 
in connection with the survey of desert water- 
ing placea A number of Survey parties are 
now being organised in Washington and will 
in a few weeks be at work in the most arid 
parts of Arisona, California, and Nevada. 
Each party will consist of a geologist and one 
or more assistants and will be provided with 
an automobile and camping outfit 


UNIVERSITY AND EDUCATIONAL 
NEWS 

The will of Miss Kate Collins Brown, for- 
merly of New Orleans, who died on August 19, 
disposes of an estate of more than $700,000 of 
which she left nearly $600,000 in direct be- 
quests and gave the residue to Columbia and 
New Yoric Universities and the Presbyterian 
HbspitaL The share of the educational in- 
stitutions is to establish scholarships paying 
$800 a year to needy students. 

The Pacific Coast Gas Association has given 
$4,415 to the University of California to 
further instruction and research in gas engi- 
neering. 

The nineteenth annual conference of the 
Association of American Universitiea will hold 
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its annual meeting at the State UniTersity of 
Iowa on November 8, 0 and 10. 

The Rev. Dr. Aneon Phelps Stokes, secretary 
of Yale University, has been chosen principal 
of Hampton Normal Institute, to succeed the 
late Dr. V. B. FrisselL 

Dr. William B, Meu»iuh, of Vassar Col- 
lege, has been appointed assistant professor of 
chemistry at Haverford College, taking the 
place of Lyman B. Hall, professor of chemistry, 
who resigned at the retiring age after thirty- 
seven years of service. 

Thk following changes have been made 
during the summer in the staff of the depart- 
ment of geology at the University of Illinois : 
Professor C. W. Rolfe has retired as pro- 
fessor emeritus. Mr. Fred H. Kay, lecturer 
on petroleum geology, has gone into the ser- 
vice of the Sun Oil Company; Dr. F. M Van 
Tuyl, instructor, has resigned to accept the 
assistant profossorship of geology in the Colo- 
rado School of Mines; Dr. 0. W. Tomlinson, 
A.M. (Wisconsin), Ph.D (Chicago), has been 
appointed associate in structural and general 
geology. 

Mr. F. a. C. Perrine has resigned as as- 
sistant professor of psychology at the Uni- 
versity of Pittsburgh to accept the position of 
adjunct professor of psychology at the Univ- 
ersity of Texas. Mr. Jos. U. Yarbrough was 
made an instructor in psychology at the Uni- 
versity of Texas. 

Dr. J. W. Been, associate professor of 
geology at the Indiana University, has ac- 
cepted a position in the bureau of economic 
geology and technology, in the University of 
Texas. 

At Cornell University, Bernard A. Chand- 
ler has been appointed assistant professor of 
forest utilisation for 1917-18, in place of 
Professor A. B. Recknogel, who is absent on 
leave. 


DISCUSSION AMD CORRESPONDENCE 

INTERNATIONAL 4n1TS AND STUBOLS IN 
ABROORAPHY 

To THE Editor op Science: In the some- 
what Appreciative review of the text-book on 


‘'Aerograpby ’’ in Soiengb^ September 14, 
1017, on pw 265 is the statement the student 
may be confused in having absolute preseare 
units presented as 'kilobars’ when they Bie 
commonly known as * millibars.’ ” The re- 
viewer underestimates the intelligence of uni- 
versity men; because the reasons why kilobar 
is preferable are given at length on jiage 80. 
Kilobar ia as natural as kilogram. It may 
also be added that those who persist in advo- 
cating the retention of millibar are evidently 
not aware that V. Bjerknes expressly states 
that in his system the O.O.S. unit will be the 
tnierohar. 

Again, the statement of the reviewer that 
^'kilobar has historic preference over milli- 
bar but millibar is the internationally accepted 
term IB both inaccurate and misleading. 
Millibar is the earlier term and it has inter- 
national acceptance only because there has 
been no opportunity to have the mistake cor- 
rected by international agreement. Moroover 
it is extremely problematical if the Interna- 
tional Congress will ever meet again. But 
is it good form in scientific work to eontinuo 
the use of an erroneous term because an offi- 
cial disclaimer is lacking? There are some 
other matters which are of perhaps greater 
moment. It is a strange commentary upon 
the work of the International Meteorological 
Congress that while giving us symbols for no 
less than 28 conditions varying from haze to 
aurora, there are no symbols for bright and dif- 
fused sunshine, mountain and valley winds, 
temperature inversion and sea-breece. For the 
last named, the sea-breeze, we have been using 
at Blue Hill, three arrows on a vertical staff, 
to represent the characteristic changes in cir- 
culation. As the sea-breeze is a frequent and 
very important aerographio condition, any 
suggestion for a more fitting symbol will be 
appreciated. 

Alrxandbb MoAihb 

Blue Hill OsaxavAToaT, 

Bxadtillx, Mass. 

SYMBOLS 

I AM confident that there is not a worker 
in the wide domain of physical science who 
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Has not wished for a standard series of sym- 
bols. The question is not a new one; it was 
considered by a committee of the American 
Association for the Advaneemout of Science 
many years ago, but its efforts were shattered 
in the attempt at international cooperation. 
Such cooperation is very desirable, but if it 
is not available that is no reason why America 
should deny herself the benefits of coordina- 
tion which she, with her scientific resources, 
may devise. Every monograph, every text- 
book that is written adds to the confusion of 
symbols, for there are no standard tables to 
guide one. It seems to me not only ixissible, 
but practicable that a list of symbols could 
be compiled under various headings — mathe- 
matical, astronomical (with subdivisions), 
physical (with subdivisions), geophysical, 
electrical, etc. The various headings would 
be necessary because the same symbol is fre- 
quently used under different headings, and, 
of course, with different meaning. Whether 
we write g for terrostnal acceleration or a is 
fundamentally quite immaterial, so it is 
whether we write L, or or X for latitude, 
but it is not immaterial for the person who 
reads it. Ho will probably wonder why the 
writer doesn’t use such and such symbol. We 
want uniformity, uniformity to as great an 
extent as possible. Personal preferences 
should be waived and sunk in the greater 
scheme of uniformity. There are already 
many constants, many expressions, many con- 
cepts that await being labeled for common rec- 
ognition. Who is to undertake this work, who 
is to do the labeling? I can see, or rather I 
can hear rumbling — “I’m not going to be 
bound by any such tables.” Quite so, they 
would have no authority whatever. How- 
ever the dictates of common sense would be 
their propelling force and I think the vast 
majority of American scientific writeirs would 
avail themselves of their usefulness. Any- 
thing that promotes readiness of understand- 
ing and easo of reading mathematical expres- 
sions and equations should be encouraged. 

In order to give definiteness to my ideas, 
which I hope will arouse discussion, I would 
suggest that the tables of gymbols spoken of 


be prepared by the Carnegie Institution of 
Washington, It is work that so eminently 
falls within its scope, and it is so well equipped 
with material and other resources, that one 
can look forward with confidence to a well- 
matured publication. Should tho work be 
undortaken by the Carnegie Institution 
nothing would further the general adoption of 
tile symbols promulgated more than the wide 
distribution of tho publication and that could 
be profitably effected by sending to every sci- 
ftitiat — to every man in “American Men of 
Science” — gratis a copy of tho Caniegio pub- 
l](*ation. 

My closing word Don’t let details smother 
uniformity. Make a start. Otto Klotz 

Dominion OBscRVAToav, 

Ottawa, 

August 4, 1017 

BACTERIAL LEAP SPOT OF TOBACCO 

A BArTGRiAL Icuf spot of tobaciK) has been 
found to occur within ctTitain sections of 
North Carolina. This discaiie, because of the 
rapidity with which it spreads, has appropri- 
ately been given tho name “wild fire.” It 
first manifests itself in seriously destructive 
form at the time of transplanting, so that in 
some fields it has been necessary to replace 
tile seedlings by a second and a third trans- 
planting. Plants in the seed bods from which 
these seedlings were token have been found to 
ho diseased, indicating that the malady was 
introduced from tho seed beds. 

Tho disease first appears as circular yellow 
spots about 1 cm. in diameter. A minute 
brown area indicates the center of the spot 
Within a few days the brown area will have 
enlarged to 2 or 8 cm. in diameter with a 
translucent border and surrounded by a wide 
chlorotic halo. When the spots are numerous 
they fuse, forming large brown irregular areas 
which in severe cases involve most of the leaf 
tissues. 

Isolation and inoculation work has shown 
that the disease is due to a grayish white bac- 
terial oTganiam which is heretofore unde- 
Bcribed. This organism is rod shaped, about 
three times os long as wide, and actively motile 
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by a tingle polar flagdlum. It it therefore re* 
feroble to Oohn’t Booterinm at amended by 
Smith and it given the name Baotmum iaha^ 
cum. The detailed account of the oultnrol 
■tndiee and inoculation ezperimenta which 
have been made» and of the distribution and 
dittemination studies which ore in progress^ 
Is reserved for subsequent publication. 

F. A. Wolf, 

A. 0. Fostbb 

Nobth Oabouna Expuiont Station 
PLANT D1BBASB8 IN CANADA 

To THi Editob or Sobkob: Two jdont 
diseases have recently been observed in the 
Dominion of Oonada which have not been 
recorded before, vis., DothiehiMa PopuUa 
SaoG. et Briord, on Lombardy poplar, St 
Andrews, N. B., and CoUtiotricKwn cereaiU 
Manns, on spring wheat Ohorlottetown, 
P. E. I. 

A third disease affecting seed pods of tur* 
nips grown for seed in P, E. L caused by 
Leptosphaeria Napi (Fuckel.) Sacc., of which 
the oonidial form Sporide$mium exHumim 
was found, does not appear to have been re- 
corded os causing trouble on the continent of 
Amerioa. It is well known in Europe^ where 
it is disastrous to seed turnip cultures. 

H. T. Gtissow 

COMIION PLANT NAMES 

To THB Editob or Sobnob: May I draw at- 
tention to a point in the discussion on popular 
names of plants, which M. A. Bigebw, in 
Sobnob of July 6, seems to ignore; that is, 
the great literary value of a good common 
name and the danger that such names may 
be lost through being Ignored by teachers. 
Of course children can leom any name— they 
memoruEe far more easily than grown people 
—but do not let us give them scientific names 
td learn os a port of nature study, unless they 
ore going in for botany os a science. Scien- 
tific names are usually clumsy and pedantic, 
almost always lackiiig in character, and often 
con not be graoefuUy absorbed into the Eng- 
glish language. 


The names which Professor Bigdow cites os 
being both popular and loiesitifio ore snffl- 
ciently euphonious, but are almost all those of 
garden plonta, which may be allowed to bear 
fiorists’ names. The few wild fiowers he men- 
tions all have good common names, which ap- 
parently he is willing to discord. Primrose 
is an older name than PrtiiiuZa, I fancy, and 
for the matter of that, surely rose, lily and 
violet antedate the systematuts I Clematis 
and Trillium ore pretty enough, but virgin’s 
bower and wake-robin are names to moke a 
poet sing for joy. Most eastern wild flowen 
have fairly good names and even in the west 
— a young civilisation is apt to be content 
with variations of bells ” and " roses ” — they 
have some fine names, such os "our Lord’s 
candle ” (Fueca Whipplei), " sweet-after- 
death ” (Achly$ triphyUa) and " flaming 
Bword” (Fouquiera aplendene)* Such names 
as these enrich our language and should be 
preserved at all costs. 

Shall we encourage children to gather nose- 
gays of Blephanpappue^ Meeemhryanthemum 
and MaJacoihfixt Heaven forbid I Only give 
them time and children will evolve good names 
for all conspicuous wild flowers, if we do not 
thwart them by teaching the scientific ones 
unnecessarily. Oafs breeches, named by Utah 
children, may not be elegant, but it is quaintly 
appropriate and is certainly better for every- 
day use than HydrophyUum eapUatum, Let 
us go slowly in these matters and so long 
as men like Dr. Jepson are continually on the 
lookout for good common names we need not 
despair. 

Maboabbt Abicstbono 

A SIMPLE EXPLANATION 

In Sobkoe, August 81, 1917, page 812, 
Professor 0. A. Mooeri writes as follows : 

Tbs writer has sssamed that Dr. HopUiu eonld 
give a simple explanation for his eonflieting astir 
mates, os ^ven In Bobnob, November 8, 1918, p. 
668, and In Sobnob, March 2, 1917, p. 814. In 
the former artiele he says; *’For eadi dollar 1b- 
vested rook phosphate paid baek $8.89,” bat in the 
latter artiele he says, with regard to the sobw 
data, eompatations show profits psr dollar 

invested of . . . tlA9 from phosphate xoek.” 
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The simple ezpUnation ^ is that these are 
not oonflicting statements. Eacdi dollar in^ 
Tested in raw rook phosphate paid back $3.89; 
and, when the dollar invested is subtracted 
from this amount^ the profit is found to be 
$1J9. 

In this article Professor Mooers bases his 
opinions in part upon "observations’* and 
"hay data . . . not given in Bulletin 90,’* 
states that in his conclusions he "was gov* 
emed dhiefiy by a oonsideration of the soil 
conditions and the results of the individual 
series”; and he criticizes my use of a sum* 
znary table which he prepared and which he 
also used in his bulletin' and in his former 
BciEiroB article.* His present opinion is that 
this summary table is not fairly representa- 
tive of the results secured, and I must bear 
his criticism for having used it. 

CvBTL O. HbPKnra 

XJNivzaaiTT or Illinois 


QUOTATIONS 

COLUyBlA UNIVERSITY AND PROFESSOR 
CATTBLL 

It is contrary to the academic traditions of 
six hundred years to dismiss a university 
professor on account of his opinions expressed 
in a proper way to experts in the subject It 
is illegal to dismiss a professor in the middle 
of the academic year on false and libelous 
charges, without payment for the year and 
without the pension which he had earned by 
twenty-six years of service. 

I am opposed to war and to this war, but I 
have undertaken no agitation against the 
government nor against its conduct of the 
war. I have written nothing against the draft 
law or against sending armies to Europe, al- 
though I regard both measures as subversive 
of the national welfare. 

It is because I care for nay country that I 
dejdore its entry into a war of aggression and 
the government’s policy of strangling demo- 
cratic principles at home. For tiie same rea- 
son I have in the journals which I edit done 

1 Bulletin No. 90, TennssNS Agrieoltoral Ex- 
periment Station. 

> Bounox, January 0, 1917. 


what I could to promote national efficiency. I 
am a member of the Psychology Oommittee of 
the National Besearch Council and spent a 
large part of last week drawing up for the 
War Department plans for the soientifio sdeo- 
tion of aviators. 

In August, 1914, when President Wilson 
was telling us to be neutral in thought as well 
as in speech and in act, and Mr. Roosevelt and 
Dr. Nicholas Murray Butler were "pussy- 
footing,” I wrote in one of the journals that 
I edit: 

The official German Jnstifleation of the mad sad 
wanton European war is that it is u def«ise of the 
Teutonie cnltnre and people against the semi-Asl- 
atie and barbaric Slav hordes. The verdiet at his- 
tory will probably be that it was a war of calcula- 
tion for easts and national aggrandisement, and a 
war of miscalculation. The German emperor and 
hiB bureaucratic military entourage probably held 
that the time was ripe for an extension of German 
influence in the Balkans and towards Asia Minor 
with an increase of its African poasoeilons at the 
expense of France But it is not dear why, if the 
serpent was prepared to use its fangs, it ffid not 
show iti alleged wisdom. ... We may look for a 
second Napoleon the little rather than for a second 
Napoleon the great. 

In June, 1917, I began a letter to the New 
York Evening Poet with the words: 

An emperor, driven by the militaristie and eapi- 
tohstic classes of his people and ^*by God de- 
mented,” must accept responslbiUty for the great 
crime. 

The letter that I wrote on August 28 to 
members of the Congress, on account of which 
I have been dismissed from the chair of 
psychology at Columbia Universily, asked sup- 
port for a measure then before the Senate and 
the House to prohibit sending oonsoripts "to 
fight in Europe against their will.” There ia 
no law requiring or permitting the President 
to send "conscientious objectors” to fight in 
Europe. To do this would be oontrary to the 
intent of the constitution and to the uniform 
policy of the nation. It would provide a less 
efficient army and might cause disorder and 
possible revolution at home. Surely this 
should not be done without careful oonaidera- 
tion by the Congress after efforts to learn the 



364 


SCIENCE 


[N. 8. VoL. XLVL Na 1180 


will of the people. I have only exerciaed the 
conatitutional riKht and fulfilled the duty of 
a citizen in petitioning ‘Ae govminient to 
enact legislation which I believe to be in the 
intereet of the nation. For this I am dia- 
miased from the division of philosophy, psy- 
chology and anthropologyp which I have made 
the strongest in the world. Profeaaors in 
every nniveraity are terrorized, so that they 
dare not exert their influence for peace and 
good win. 

The people of all the European nations long 
for peace, but are kept at war by the klepto- 
oratic classes. In spite of the institutions and 
the instincts which we have inherited from a 
barbarous past, I believe that our people have 
no heart for this war into which they have 
been driven. But even if the nation should 
become a mob mad for war, it is none the less 
the business of each of us to do what he can 
for righteousness as he sees it. If that is 
forbid by forces then indeed we need a new 
national anthem, such as Shelley once wrote 
for England : 

God prosper, speed and save, 

God raise from England’s grave 
Her murdered Queen! 

Pave with swift vletory 
The steps of Liberty, 

Whom Britons own to be 
Immortal Queen. 

MoEkkn Gattkll in a statement 
printed in the da%ly press. 


SCIENTIFIC BOOKS 
Chemistry in ihs Service of Man. By Auex- 
AimsB FiNDiiAT, M.A., D.So., F.LC. Long- 
mans, Green & Oo., London, New York. 
1916. Pp. xiv-f955. Price $1.00. 

This book is the outgrowth of a series of lec- 
tures— the Thomson Lectures — delivered by 
the author before the United Free Ohurch Col- 
lege at Aberdeen, near the close of the year 
1915. It r^resenta the attempt to lay before 
a s^up of college men, who made no claim to 
chemical knowledge, some account of what 
ohcmistiy has accomplished for the well-being 
and uplift of mankind, and also some glimpse 
of the relation of chemistry to the war. The 


book is in England especially timely, from the 
fact that among the educated classes, os well 
as among the businoss men and industrialists, 
an appreciation of chemistry has been sadly 
wanting. The case is somewhat different in 
this country, since for many years chemistry 
in a large share of our colleges and universi- 
ties has been either a required study or a 
widely chosen elective, and has become a part 
of the curriculum of most of our high schools. 
Probably on account of this our manufacturers 
liave shown far less reluctance than those of 
England to abandon their “rule of thumb'’ 
methods. 

Such books as the one before us are alwaya 
timely, never more so than to-day, provided 
the author is a master of his subject and at the 
same tune capable of expressing his thought 
in language that can be understood by the man 
with little or no previous knowledge of chem- 
istry. Dr. Findlay well fulfils both of these 
conditiona His work in physical chemistry is 
well known; his success in opening up difficult 
fields in chemistry to the comprehension of the 
ordinary chemist is evidenced by the clearness 
of his ^ Phase rule and its applications " and 
his ** Physical chemiatry and its applications 
in medical and biological science.” This latter 
book, by the way, should be read by every med- 
ical student 

The aim of Chemistry in the service of 
man ” is best set forth in a sentence in the in- 
troductory lecture: “ In attempting a brief and 
necessarily incomplete survey of chemistry in 
the service of man, I shall endeavor not merely 
to recount some of the manifold ways in which 
chemistry has revolutionized life and has con- 
tributed, on the material side, to a civilized ex- 
istence; but I shall try, also, to indicate, if I 
can not do more, some of the principles which 
underlie chemical change, and some part of 
the contribution which chemistry has made to 
our knowledge of the constitution of matter.” 
The latter is rather an ambitious program for 
a popular book, intended for readers without 
previous knowledge of chemistry. The chap- 
ters entitled ** Velocity of reaction and cataly- 
sis,” “Electricity and chemistry,” “The col- 
loidal state,” and “ Molecular structure ” would 
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hardly leem fitted for popular peniBal, and yet 
eo clearly are the fundamental principles 
treated that any intelligent man, or high-school 
scholar, for that matter, would hardly fail to 
be understandingly interested in the applies* 
tion of these principles to important facts of 
every-day life. The consideration of catalysis 
leads to its application in the manufacture of 
Bulfurio acid and the hardening of fats, and to 
some of the facts concerned with digestion ; in 
connection with electricity are discussod the 
refining of metals, the manufacture of chlorin 
and caustic soda, and many electric-fumaoe 
products; the colloidal state is illustrated by 
photographic plates, the sedimentation of 
rivers, plasticity of clay, dyeing and water and 
sewage purification. PerhaiM the most interest- 
ing chapter is that concerned with the fixation 
of nitrogen, particularly applicable to the de- 
mand, both for munitions and for fertilisers, 
at the present time. Other chapters are “ Com- 
bustion, and the production of fire,” '^The 
chemistry of illuminants,” Energy, fuel and 
explosives,” " Cellulose and celluloBe products,” 
Glass, soda, soap,” and '^Synthetic chemis- 
try.” All are exceedingly readable, and are to 
be recommended, not only to the man who de- 
sires to get a glimpse of what modem chemis- 
try is doing for the comfort and needs of life, 
but quite as well to the first-year student of 
chemistry, in school or in college, who has far 
too often come to regard the study as a mass 
of unconnected facts and abstruse theories, 
mingled with a mess of dirty test tubes and 
beakers. In this book one gains a glimpse of 
the beauty of it all, if indeed one has any com- 
prehension of beauty. 

One word remains to be said. Many of us 
were trained in our earlier years to believe that 
for the past half century all chemistry was 
** made in Germany,” and in this there was far 
more of truth than of fiction. And yet it is 
hardly an exaggeration to say that in Eng- 
land, America and France more progress has 
been made in the past thirty-six months than 
had been made in Germany in the previous 
thirty-six years. Perhaps the same has been 
true of Germany; our information regarding 
this is meager. As never before, chemistry is 


** coming to her own,” and hence the timeliness 
of Dr. Findlay’s Chemistry in the service of 
man ” Jas. Lewis Howe 

WASniNGTON AND LXX UnIVEBSITT 

Ulugh Beg*B Catalogue of Stars, By Edwabd 

Ball Knobxl. Carnegie Institution of 

Washington, Publication No. 260. 1917. 

Pp. 109. 

Mr. Knobel’s compilatioti of Ulugh Beg’s 
Catalogue forms a fitting sequel to Ptolemy’s 
Catalogue of Stars, also edited by Mr. Enobel 
in conjunction with Br. C. H. F. Peters. 
Ulugh Beg, bom in 1394, succeeded his father 
as ruler of Persia in 1447. Two years later 
he was killed by his son. He devoted much 
of his time to astronomy, was the founder of 
an observatory at Samarkand, which is located 
in the soutiiem part of Bussian Turkestan, 
and in the year 1437 published a catalogue 
of stars. 

Such catalogues furnish at best only rough 
determinations of stellar positions because of 
a number of causes. To add to the insecurity 
of the positions, it is not always certain whether 
all the stars of such a catalogue have been 
directly observed by the author, or whether, 
for the sake of completeness ho has added star 
positions determined by predecessors, and re- 
duced to the epoch of his own catalogue in a 
manner unrecorded. Added to this is the 
doubt whether the manuscripts available con- 
tain a true record of the original catalogue. 

While it is eminently worth while to pre- 
serve such a catalogue, if only for historical 
purposes, great care should be taken not to 
place too great dependence upon its star posi- 
tions. 

Mr. Knobel has apparently made a thorough 
investigation of the subject. In addition to 
the catalogue proper he has included a com- 
parison of Ulugh Beg’s star positions with 
positions reduced from Piaui’s catalogue, 
with the exception of 300 stars whose posi- 
tions were reduced from the catalogues of 
Danckwortt and Neugebauer. Following the 
comparisons he has collated the manuscripts 
which were examined, and closes the volume 
with a vocabulary of Persian words prepared 
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by Dr. Peters which Mr, Enobd has scbs^ 
quaintly rerised and amended, 

BiKJAiCQi Boss 

DnULET OBSKBTAVOaT, 

Albant, N. Y. 


FIVE YEARS OP STARVATION OF 
LARVA 

The speoimens concerned are the larro of 
Trogoderma tarsale, a small beetle well known 
as a museum pest The last of a large num- 
ber of speoimens lived, without a particle to 
eat, for the suprisingly long period of five 
years, one month and twenty-nine days or, to 
be more specific, from October 28, 1911, to 
December 2A, 1916, a period of 1,884 daya. 
The cose is decidedly outstanding, as to my 
knowledge, nothing similar has ever been re- 
corded as a result of starvation experimants 
with other animals. It is very prcAable that 
under otherwise non-disturbing conditions 
the starving larvm would have lived for even 
a longer period. The specimens concerned 
in this article had undergone considerable 
disturbance after the first two years of starv- 
ation, since many of the larvn made the trip 
between Idaho and Wisconsin with me three 
or four times, and several of them covered 
the distance five times. The trips one way 
varied in duration from four to seven days. 
There is no doubt but that the jarring of tibe 
train had accelerated the metabolism of the 
lame. This fact was evinced by the moulting 
of practically every individual toward the end 
of the trip or within a few days after it, and 
by the decided decrease in the dimensions of 
the larm immediatdy following such a moult. 
Larva placed under starvation shortly after 
my arrival in Idaho in the summer of 1918, 
which have not been so disturbed, show indi- 
cations of even greater tenacity than is here 
recorded. 

It will not be out of place here to mention 
how the starvation experiments with this 
particular species which proved to be of such 
unusual interest came about. While a grad- 
uate student at the University of Wisconsin 
the writer got into a dispute oonceming the 
classification of the larvBs, To p rove his 
point he decided to grow some of the speci- 


mens to maturity and thus obliterate the un- 
certainty of identification, A number of the 
largest larva available were idaoed in glass 
dishes together with some food materiaL Not 
having plenty of the favorite food material 
at hand at the time^ several speoimens were 
placed in other dishes without food and set 
aside in a separate drawer with the intention 
of providixig for them later. However, these 
, were neglected untQ the opening of school the 
following September when the writer acci- 
dently discovered them in their seduded place. 
Much to his surprise all of the specimens were 
alive, in spite of the fact that they had re- 
mained there for five months without a thing 
to eat. It was also noticed that the larva 
had decreased in sise. This observation was 
further substantiated by the gradual decrease 
in size of the various oast-off skins, which 
this species is not known to attack. This in- 
teresting information later led to experimental 
work on the longevity of the larva, without 
food, on a large scalei 

A number of specimens varying in siie 
from newly hatched to practically full-grown 
larva were placed in individual steriliied 
vials for the purpose of ascertaining the 
period of time that they could live without 
food. Even the newly hatched specimens 
showed an amazing tenacity by living over 
four months without ever having eaten at all 
Some of the one fourth grown specimens lived 
for fourteen months; those shout one half 
grown lived almost three years; those three 
fourths grown lived four years; and most of 
the largest specimens lived over four years, 
several of them over four and a half years, 
and one five years and seven days; while the 
last one died after five years, one month and 
twenty-nine days of starvation. 

One of the most interesting phases of these 
experiments is the gradual decrease in sice of 
the individual specimens. Many of the largest 
larvB which were about 8 mm. in length 
dwindled down to praoticslly the hatching 
length of 1 mm. before dying, and practically 
all of the specimens which were below 7 mm. 
at the beginning of the experiment dwindled 
down to the same dimeosions. Many of the 
larvB of 2 and 8 mm. were reduoed to some- 
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what below the hatohinff length, and pno- 
tieally all of the newly hatched epeoimena fell 
down to about three fourths of their origin^ 
Speaking in tenoa of reduotion in 
aiaei, it is astonishing to note that some of 
the largest larvn hare been reduced to about 
1/600 of their maxiTnum larval mass. 

Another, and even more interesting phenom- 
enon, is the fact that when the starved speoi- 
maos almost reach the smallest sixe possible 
and are then given plenty of food, they will 
again begin growing in size. A number of 
the larvs which were half grown when placed 
under starvation for the first tim^ have 
through alternating periods of " feasting and 
fasting” attained that size three times and 
are now on the way to their fourth "child- 
hood and oven some of the large specimens 
have started dwindling down to their third 
" childhood ” after having twice attained the 
practically maximum larval size. 

Occasionally these larve are found in large 
numbers in insect, seed and drug collections, 
and naturally destroyed as soon as discovered. 
The writer would appreciate any amount of 
this living material that the reader may 
happen to find if he has no use for it himself. 
The larvBs, pup89 or living adults of other 
dermtftids ore equally desirable for the pur- 
pose of comparative studies. In response to 
a recent circular letter many men have al- 
ready sent me some valuable materiaL The 
names of the donators will appear in the 
forthcoming detailed publication of this ex- 
tensive and of necessity prolonged investiga- 
tion. 

The problem has now attained enormous 
proportions and involves the use of thousands 
of specimens. Many normal larvas of difFer- 
ent sizes, as wdl as many apecimens in the 
diferent periods of starvation have been sec- 
tioned during the past few years, and com- 
parative cytological studies of the various 
structures of the organisms are being made. 
Physiological studies with special reference 
to metabolic water and excretion have also 
been started. J- E. Wodskulm 
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SPBCIAL ARTICLS8 
TRB KdLI OP THE NUCLX0S IN OXIDATION* 

In 1697 Spitzer* reported that nudleopro- 
teins extracted from certain animal tissues 
have the same oxidizing power as the tissues 
themselves. The idea that the nucleus is a 
center of oxidation was advocated by Loeb,* 
who pointed out that this would explain why 
cells deprived of nuclei live but a short time 
and are unable to regenerate missing parts. 
K. Lillie* sought to obtain direct experimental 
evidence by applying reagents which become 
colored on oxidation. He found the greatest 
amount of color in the neighborhood of the 
nucleus, indicating that it is a center of oxi- 
dation. Subsequent workers,* using stains 
which change color on oxidation, failed to 
agree as to the results. 

Mathews* has stated that the nuoleua ia 
directly concerned iu oxidation. 

Warburg^ found that NaOH increased oxi- 
dation in the sea urchin egg, but did not pene- 
trate sufficiently to cause a change of color 
in the interior of eggs stained with neutral 
red. This is regarded by some as indicating 
that oxidation is largely confined to the sur- 
face of the cell.* R. Lillie* has recently found 
that the formation of indophenol in leuoo- 

iIMImiuary eommimieation. 

sP/Iflpar's AreMOf 07: 016, 1897. 

/Ur Jratwicisiangsmsckoail! dsr Or- 
ganitmeiif 8 : 689, 1899. 

«.a«. i7oiir. PAy«io4 7; 418, 1902. 

«C/. marry, B. T., SoiXNOi, N. S., 87 1 908, 
1913; Sehultie, W. H., VerK de^iUok paiK Oes^ 
16; 161, 1918; Bead, G. B., Jour. Biol ChAnigtrp, 
22: 99, 1916. Unna, P. G. und Godolats, L., Op- 
penheimer's Handb, d. BiO€km. Erganeungihirnd, 
a. 327, 1913 

• Mathews, A. P., "Physiological Ghamistry," 
1916, p. ISO. 

T Warburg, O., Zeii. /. phyiioL Chemie, 66 : 306, 
1910; Sioohem, Zait., 29; 414, 1910. 

sThis conclusion does not seam to ba aaoassuy. 
C/. Loeb and Wnstaneya, Joitr. of Bioeihmniitrp, 14: 
469, 1913; also Osterhont; /ftW., 19 : 835, 1914, 
Owing to the buifer action of the protopUom and 
to the prasenaa of pigment the panetratioa of a 
■moU amount of alkali is not ea^ detected. 
of BioL Chomitirp, 16: 237, 1913. 
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cytes indicates that there is rapid oxidation 
at the surface of the cell as well as at the sur- 
face of the nucleus. 

The objection might be made to the use of 
indophcuol reaction that the result may de- 
pend somewhat on the manner in which the 
reagent penetrates. If the oxidizing sub- 
stances of the cell are largely concentrated 
in the nucleus, those which arc diffused 
throughout the cytoplasm will first meet the 
reagent at the cell surface and iiroduce at 
that point a deposit of granules of iiidopheuol. 
In the some manner the oxidizing substances 
which are retained within the nucleus will 
first meet the reagent at tho surface of the 
nucleus and produce a deposit in that region 
It would therefore appear that the reaction 
might be depended on if it showed the nucleus 
to liavo the greatest oxidative activity, since 
its error would lie in the opposite direction. 
But any conclusions drawn from it regarding 
oxidation at the surface of the cytoplasm 
would be of doubtful value. 

It would soem that more reliable evidence 
can be obtained by investigating eases where 
it is not necessary that the reagent should 
penetrate from without owing to the fact that 
the cell itself produces tlie reagent 

The writer has studied a case of this kind 
in the Indian Pipe (Monotropa uniflora), 
which is extremely well suited to such inveati- 
gations, because the cells contain a colorless 
chromogeu which oxidizes and darkens very 
rapidly upon injury. An additional advan- 
tage is that the leaves are so thin and trans- 
parent that they may be placed under a micro- 
scope and the details of the cell structure 
studied with care before the cells are injured 
or treated with reagents. 

In a typical leaf cell the cytoplasm is trans- 
parent and nearly colorless, with u few gran- 
ules, while the nucleus is only slightly less 
transparent, is finely granular and has a nu- 
cl^lus. When a leaf is mounted in a drop 
of water under a cover glass the cells remain 
for hours unchanged in appearance. 

If an intact portion of the leaf is cut or 
crushed the cells in the neighborhood soon 
change^- In the course of five or ten minutes 


the nuclei of the cdls nearest the injury as- 
sume a more coarsely granular (or vacuo- 
lated) appearance and soon begin to darken. 
The darkening does not begin at the surface^ 
but appears to take place almost simultane- 
ously throughout the whole mass of the nu- 
cleus. Not until the nucleus has become 
\ery dark (so as to stand out very conspicu- 
ously when the preparation is viewed under 
the low power of the microscope) does the 
cytoplasm begin to darken perceptibly. It 
may be several hours after tho nucleus has 
darkened perceptibly before a change of color 
cun be perceived in the cytoplasm. The 
darkening of the cytoplasm does not seem to 
be more rapid at tho surface than elsewhere. 

That the darkening is due to oxidation is 
shown by the fact that it is retarded by the 
partial exclusion of air^*^ and is inhibited 
by the usual means employed to prevent the 
action of oxidases. When young leaves (free 
from discolorations) are torn^^ and placed In 
water tlie torn edges become dark. Tliia does 
not occur m 0.1 M HCl, 0.1 M KCN,^* 0.1 
M NaOH, or in boiling water. If tho color- 
less chromogon is extracted by 0.1 M NaOH 
and kept in a tightly stoppered bottle so as 
to exclude oxygen it remains pale yellow for 
months, but if oxygen be admitted it soon 
turns deep red. 

That the darkening of tho nucleus is due 
to oxidation taking place in the nucleus itself 
and not to tho taking up by the nucleus of a 
stain produced in the cytoplasm or vacuoles 
is shown by the following experiment: Plants 
were ground in a mortar and allowed to stand 
until they became black. Tho juice was 
squeezed out and centrifuged, giving an inky 
fluid. In this were placed piocos of leaves 

10 That the oxidation is not completely inhibited 
by ezclaslon of air is doubtless due to the fact that 
a considerable supply of combined o^gen is pres- 
ent in the cell which con be used for oxidation of 
the chromogen. 

11 Cutting with a knife was avoided on account 
of the action of the metal. 

la In 0.1 M NaOH and 0.1 if KON the whole 
leaf becomes pale yellow and then odorless. The 
yellow color is doubtless due to the fact that the 
KCN solution Is alkaline. 
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n^oh had been treated with 0.1 EOST and 
then with water. The solution was allowed 
to stand until it became concentrated by 
eraporation: it then appeared black. It was 
found that where the nuclei had been squeeaed 
out of the cut cells by the knife they had 
taken up some stain but not more than the 
cytoplasm. In cells which were merely cut 
open there was little or no staining. 

We must therefore conclude that oxida- 
tion occurs more rapidly in the nucleus than 
dsewhere in the cell. The only way to es- 
cape this conclusion would be by assuming 
that at the moment of injury there is a sud- 
den migration Into the nucleus of so mo or all 
of the Bubstancofl necessary for the oxidation. 
This is not only very improbable from a theo- 
retical standpoint, but observation shows that 
it can not be the case, for in this migration 
the substances would mingle and produce the 
pigment either outside the nucleus, or at its 
surface,, before any pigment appeared m the 
interior of the nucleus Observation of the 
nucleus shows that the pigment appears as 
soon within the nucleus as at its surface. 

We may therefore conclude that the sub- 
stances necessary for oxidation do not sud- 
denly migrate into the nucleus at the moment 
of injury but that they must exist there before 
the cell is injured. 

We may ask why the nucleus does not be- 
come darkened in the normal condition of the 
cell. The investigation of several workers 
have made it probable that the pigments pro- 
duced by oxidation under normal conditions 
are at once reduced, giving up their oxygen 
to other substances in the cell. When injury 
occurs the reduction is checked more than the 
oxidation, with the result that the pigment 
accumulates. 

It is also probable that in many cases the 
injury brings the cells into contact with more 
oxygen than under normal conditions. 

In order to compare these results with those 
produced by the indophenol reagent, leaves 
were placed in a mixture of equal parts of 
alpha naphthol (saturated aqueous solution) 
and para phenylene diamine (1 per cent 
aqueous solution). If the reagents are freshly 


made up there is little action, but if they have 
stood long enough to take up oxygen or if 
is added a purple color develops in the 
cells, which eventually becomes deeper in the 
nucleus. The result depends greatly on the 
condition of the reagent and the rate at which 
it penetrates the tissue. 

The general conclusion is that while the 
indophenol reaction indicates that the nucleus 
is the center of oxidation it docs not give as 
definite information on this point as does the 
formation of natural pigments within the cell 
resulting from the oxidation of substances 
normally present. 

aUMMABY 

Injury produces in the leaf-cells of the In- 
dian Pipe iMonotropa umfiora) a darkening 
which is due to oxidation. The oxidation is 
much more rapid in the nucleus than in the 
cytoplasm and the facta indicate that this is 
also the case witli the oxidation of the un- 
injured ColL W. J. V. OsTKEHOUT 

liABOBAVOaY or Plant ParaiOLoaT, 

Habvaxd Univebbity 


SOCIETIES AND ACADEMIES 

AMERICAN MATHEMATICAL SOCIETY 
At the invitation of Adalbert College and the 
Cose School of Applied Science, Cleveland, Ohio, 
the twenty-fourth summer meeting of the Ameri- 
can Mathematical Society was held at these insti- 
tutions on Tuesday, Wednesday and Thursday, 
September 4-d, 1917, This was the society's sec- 
ond visit to Cleveland, the annual meeting having 
been held there in the winter of 1912-1913. On 
the present occasion the interest was reinforced by 
the meeting of the Mathematical Association of 
America, immediately following on September 6-7. 
The arrangements, which were in charge of a com- 
mittee representing both organisations, Included a 
Joint session on Thursday morning, at which Pro- 
fessor L. P. Eisenhart presented an address on 
"Darboux’s contribution to geometry," and a 
joint dinner on Wednesday evening, attended by 
seventy-six members and friends, to whom Presi- 
dent Thwing, of Western Beserve University, spoke 
a word of welcome, which was followed by a num- 
ber of informal responses to the calls of tha toast- 
master, Professor E. V, Huntington. The pro- 
gram on Wednesday afternoon inehided an in- 
spection of the harmonic analysis apparatus of 
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Proif«BMr MiUfTi of the Ohee 8dio<d, ud aa organ 
reoital In the ehapeL On Thonday afternoon 
Preeident Thwlng gave a garden party In honor of 
the vliiting aodetiea. Lnnoheon wae lerved on eadi 
day at the Caae Club, whoae building waa thrown 
open to the memben afternoons and evenlnga. At 
the eloee of the meeting a vote of thanks was tend- 
ered to the authorities of the two colleges for 
their generous hospitality. 

The meeting included the usual morning and 
afternoon leasions on Tuesday and Wednesday and 
the joint session on Thursday morning. Bixty-two 
members were in attendance. At the opening ses- 
sion Professor T. H. Poeke, of the Oaae Bchool, 
occupied the chair, which was filled in succeesion 
by Professors Hedrick, Cajoii, 0. A. Miller and 
TOsenhart. Professor Hedrick presided at the Joint 
session. The council announced the eleetion of the 
following persona to membership in the society: 
Dr. W. L. Crum, Tale University; Professor T. 
Fitspatrick, University of Nebraska; Mr. T. R. 
Hollmft, Columbia University; E. L. Inee, MJL, 
Trinity College, Cambridge, England; Mr. L. 8. 
Odell, Manual Training High Bchool, Brooklyn, N. 
T.; Dr. T. A. Pierce, Harvard University. Five 
applications for membership in the society were 
received. 

The following papers were read at this meeting: 

Arnold Emch: **0n the invariant net of eubics 
in the Steinerian transformation.’* 

J. E. Bowe: ** Theorems related to a point pro- 
jecAion of the rational plane oidiio curve.” 

J. E. Bowe: ”GoBed hexagons related to the ra- 
tional plane cubic curve.” 

J. E. Bowe: ”Tbe projections of certain points 
upon the rational plane quartic curve.” 

Tomlinson Fort: ”Some theorems of compari- 
son and oeeillation. ” 

O. D, Kellogg: ”Oselllation and Interpolation 
propertieo of solutions of integral equations.” 

A. B. Coble: ”Finite groups determined by 
2p 4- 2 points in 5p.” 

M, G. Gaba; ^Complete existential theory of the 
poetnlates of the linear order i;.” 

L. L. Dinee; ”The bordered Fredholm determi- 
nant and the related group of functioiial transfor- 
mationa.” 

B. G. D. Biohardson: ” Contributions to the 
•tody of oscillation properties of ordinary linear 
dllTerentlal equations of the second order.” 

CL N. Moore: ”Oa the inmmabUity of the de- 
velopmenta in Bessel’s functions.” 

G. A. Miller: ”Groaps formed by special mst- 
rlcas.” 


TirgB Bnyder and F. B. Sharpe: ”On the spaee 
invbliitlon of order 2 defined by a web of qnadiie 
surfacee.” 

B. W. Burgees: ”A second approximation for 
eantilevero. ” 

Florlan Qajori: ”L. WantieL” 

G. M. Green: ^Conjugate nets with equal point 
invariants.” 

G. M. Green: ”Plane nets with equal invari- 
ants.” 

Florian Ci^ori: ” Newton’s solution of numeri- 
cal equations by the nee of slide rules. ’ ’ 

L. P. Blsenbartx "Transformations of {danar 
nets with equal invariants.” 

L. C. Mathewson: "On the group of Isomor- 
phisms of a certain extension of an abelian group. 

E. D. Boe, Jr. : " Some restricted developments. ' ’ 

E. D. Boe, Jr.: "A geometric representation. 
Second paper. ’ ’ 

E. D. Boe, Jr.: "Integral funetioiis as prod- 
ucts.” 

Mrs. E. D. Boe, Jr.: "InterfnnctionBl expreiai- 
bility problems of sjrxnmetric functions.” 

£. L. Dodd: "The approximation or gradua- 
tion of a mortality table by means of a sum of ex- 
ponentisl functions.” 

D. C. GiDcspie: "Bepeated integrals.” 

W. A. Hurwits: "An expansion theorem for 
^tems of linear differential equations.” 

W. C. Graostein: "Note on Isogeneons complex 
funetloDB of curves.” 

Mary F. Curtis: "A proof of the existence of 
the functions of the dliptxc cylinder. ’ ’ 

John Eiesland: "A PlOcker geometry of fiats in 
odd n-space.” 

H« J. Ettlinger: "Theorems of oeeillation for a 
generalised Sturmian boundary problem.” 

H. J. Ettlinger: "Theorems of oeoiUation for 
the general real, self-adjoint system of the second 
order.” 

E. V. Huntington: "Bibliographical note on the 
use of the word mass in current text-books. ’ ’ 

L. P. Eisenhart: "Darbonx’a oontribntlon to 
geometry. ’ ’ 

Abstracts of the papers are published in the 
BvUetin of the society. 

The next regular meeting of the eoeiety will be 
held at Columbia University on October 27. The 
San Francisco Section will meet on the mme day 
at the University of Oalifomia. The annual meet- 
ing of the Southwestern Section will be held at 
the University of Oklahoma, Norman, Okla., on 
December 1. F. N. Cole, 

Secretary 
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THE UTILIZATION OF PATENTS FOR 
THE PROMOTION OF RESEARCH 

On September seventh of the carrant 
year an agreement was executed between 
Dr. T. Brailaford Robertson, professor of 
'biochemistry and pharmacology, and the re- 
gents of the University of GaUfomia, 
whereby the ownership of his patents 
covering the growth-influencing substance 
“Tethelin” which he has isolated from the 
anterior lobe of the pituitary body, and 
which, among other possible applications to 
therapy, promises to be of value in accel- 
erating the repair of slowly healing wounds, 
was transferred to the University of Cali- 
fornia, upon the condition that the pro- 
ceeds or profits which might accrue from 
their ownership of these rights should be 
devoted to the furtherance of medical re- 
search, such research to be conducted under 
the immediate direction of a board of di- 
rectors constituted in the first instance of 
the undersigned individuals. 

The proposal thus advanced by Pro- 
fessor l^bertson and accepted by the re- 
gents of the University of California con- 
stitutea, we believe, a new development in 
the relationship of science to the indfls- 
tries, and of scientific investigators to the 
institutions employing them, and we be- 
lieve that, as such, it should receive the 
serious consideration of the scientifle 
public, entirely apart from the separate 
question of the possible merits of this par- 
ticular mvention. 

The growing recognition of the intimate 
dependenee of the industries upon scioioe 
and the increasing complexity and require- 
ments of soientiflo xeaesieh itself, have led 
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many to the belief that eome modiflcation 
^ if desirable of the traditional relationship 
between the investigator and the material 
product of hia discoveries. In the initia- 
tion of such changes, of which the present 
proposal is one among a number which 
might be suggested!, many serious problems 
present themselves, and we feel that the 
solution suggested by Professor Robertson 
should be subjected to careful scrutiny and 
the fullest possible criticism. We have ac- 
cordingly requested Professor Robertson 
to publM a statement of the fundamental 
conceptions underlying his proposal, to- 
gether with the text of the agreement it- 
self. Professor Robertson’s statement fol- 
lows: 

H. M. Evans (Professor of Anatomy), 

F. P. Gat (Professor of Pathology), 

T. Brailsfobd Robebtson (Professor 

of Biochemistry and Pharmacol- 

ogy), 

G. L, A. ScHUiDT (Research Assistant 
in Pathology), 

G. H. Whtpple (Director of the 
Hooper Foundation for Medical Re- 
search and Professor of Research 
Medicine). 

At the present time, as in the historic 
past, the scientific investigator looks to 
public or private generosity to supply him 
with the means of subsistence and the ma- 
terial prerequisites of his work. This re- 
lationship of the investigator to the public, 
while it has been unquestionably fruitful, 
is nevertheless fraught with many and 
serious disadvantages, To enumerate but 
a few of the more salient of these, the in- 
vestigator is placed in a relationship of 
direct or indirect dependence upon his 
patron, a relationship which is not con- 
ducive tO’ the best end most complete 
mutual understanding and appreciation. 
The income proceeding from these hap- 
haaaM sources is of variable and unpre- 


dictable magnitude^ and bears no neoessuy 
rdationdup whatever to the development 
of our material environment and the oon- 
curient increase in eomplezity and pro- 
liferation in detail of scientiflo problemo. 
The donors to a greater or less extent 
modify by their imperfectly informed 
preferences the channels of expenditure, so 
that the resonrces available for the de- 
velopment of any particular field of re- 
search are frequently disproportionate to 
its intrinsic importance. 

It ia obvious that a much more desirable 
condition of affairs might be attained if 
some automatic mechanism could be de- 
vised whereby a proportion (and a very 
small proportion would be soffioient) of the 
values created by scientific investigation 
would flow back to provide the material 
foundations of farther disooveries, just as, 
at the present time, the intellectual founda- 
tions of fresh discoveries are automatically 
afforded by the information flowing in 
from the discoveries of the past 

A number of separate attempts to 
achieve this end have already been made, 
but while the results achieved have fre- 
quently been admirable in themselves^ they 
^ve hitherto failed to afford any pre- 
cedent which is generally acceptable to 
scientiflo men or to the institutions employ- 
ing them. In some cases individuals have 
set aside a proportion of the proceeds from 
their inventions for the support of isolated 
scientific enterprises, the Solvay Institute 
in Brussels being a noteworthy instance of 
this type. In others an institution or an 
individual afflliatcd with the institution 
has entered the commercial field, selling 
certain articles manufactured in the labor- 
atory, the proceeds from the sales being 
devoted to the upbuilding of the institu- 
tion. lUnstrions examples of this method 
of procedure have been afforded by Behr- 
ing and by Fawlow. The objection to this 



OflfOm 19, 1917] 


SCIENCE 


373 


method lies in the fact that the efforts and 
attention of the mdividnala concerned are 
to a greater or lea extent and more or leas 
permanentl7 deflected from their proper 
bnaineaa of investigation and that certain 
dangers and abnsea might conceivably arise 
from the too close identification of the in- 
dividual and the laboratory in which he 
woifai with purely business enterprise. 

In other instances, of which Ehrlich’s 
disposal of the proceeds from salvarsan 
affords the most illustrious example, the 
discoverer has patented his invention, 
leased the patents to manufacturers, and 
dedicated the proceeds to the furtherance 
of a particular field of research, usually 
closely allied to the field from which the 
patented discovery arose. While the re- 
sult of this procedure in the particular 
example chosen to illustrate it was in the 
highest degree successful, and the work ac- 
complished by this means has been of in- 
calculable value to humanity, yet, as a pre- 
cedent, it has been felt by many that it 
presents several imperfections, notably that 
afforded by the association of an individual 
investigator with a particular business 
enterprise and the absence of any super- 
visory control over the commercial exploi- 
tation of the discovery. 

The industrial fellowships which in re- 
cent years have been estaiblished in many 
institutions in the United States and par- 
ticularly in aflUiation with the Mellon In- 
stitute of Pittsburgh, represent another 
stage in the evolution of the relationship 
between the sciences and the industries. 
The iudustrial fellowship plan has proved 
to be far mere widely acceptable as a pre- 
cedent than any of the plans which I have 
heretofore mentioned. It is, however, more 
especially designed to be of direct service 
to existing industries, to bridge the gap 
between pure science and industrial 
progress and to meet the immediate needs 


of existing industries as they arise rather 
than to initiate new developments of sel- 
ence itself. Their purpose diverges, there- 
fore, from that of the purely scientific in- 
vestigator, and while they are of unques- 
tionable value in the field for which they 
are designed, they leave unsolved the prob- 
lem of providing automatic support for the 
development of the deeper foundations of 
industrial and social evolution. 

A plan of wider scope, and applicable to 
the support either of the pure sciences or 
of industrial research was launched some 
yean ago by my former colleague Dr. F. 
O Cottrell, in the form of the Research 
Corporation of New York,* to which he 
donated certain of his patent rights in his 
electrical precipitation process. The cer- 
tificate of incorporation of this company 
decaies that its purposes are : 

(a) To receive by gift and to acquire by 
purchase or otherwise, inventions, patent 
rights and letters patent either of the 
United States or foreign countries and to 
hold, manage, use, develop, manufacture, 
install and! operate the same, and to con- 
duct commercial operations under or in 
connection with the development of such 
inventions, patent rights and letters patent 
and to sell, license or otherwise dispose of 
same and to collect royalties thereon, and 
to experiment with and test the validity 
and value thereof and to render the same 
more available and effective in the useful 
arts and manufactures and for scientific 
purposes and otherwise. 

(h) To provide means for the advance- 
ment and extension of technical and scien- 
tific investigation, research and experi- 
mentation by contributing the net earnings 
of the corporation, over and above such 

1 "The Beaeareh Oorporstion, An Experiment la 
Public Administration of Patent Bights,” Eighth 
International Congreas of Applied Ohemistiy, Now 
York meeting, October, 1912, VoL ZXIV., p. 09. 
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BoiDg u may be reMrved or retained and 
held as an endowment fond or working 
capital and alao anch other moneya and 
property belonging to the corporation aa 
the board of directors ahall from time to 
time deem proper, to the Smithsonian In- 
stitution and such other scientific and edu- 
cational institutions and societies as the 
board of directors may from time to time 
select in order to enable sneh institutions 
and societies to conduct such investigation, 
research and experimentation. 

The efficient busine» administration 
which is thus provided and the separation 
of the scientific laboratories or investigSr 
tors from responsibility for the administra- 
tion of the funds and exploitations of the 
inventions combine to render the Research 
Corporation in many respects an ideal 
means of accomplishing the ends we have 
in view. It is impossible, however, for 
purely physical reasons, for the Research 
Corporation to handle all of the vast 
variety of profitable inventions, great and 
small, which issue or may come to issue 
from the laboratories of the United States, 
and it would obviously not be in the best 
interests of research to too greatly central- 
ize the control of the means of its con- 
tinuance and development. Some system 
is required which, like the Industrial Fel- 
lowship System, is indefinitely reproduc- 
ible, and adaptable to all of the great 
variety of learned institutions which might 
desire to utilize it, so that the system may 
become an organic part of the investi- 
gator’s environment and numerous foci 
come into existence from which the means 
for the furtherance of investigation may 
proceed. It was to provide a possible solu- 
tion of this problem and a precedent which 
might be acceptable to other investigators 
and other institutions that the subjoined 
agreement between the regents of the Uni- 


versity of California and myself was 
drafted. 

There are highly profitable discoveries, 
of oonrse, which are of such a nature aa to 
demand expensive field-trials, or the ex- 
penditure of capital to ensure their suc- 
cessful fiotation and protection during the 
period of tentative ultilization. The plan 
which I have to propose is not designed to 
deal with inventions of this type, but 
rather with the equally numerous inven- 
tions which are complete in themselves and 
ready to be leased or sold to existing com- 
mercial establishments. Public institu- 
tions, holding their funds on trust, can not, 
of course, enter into speculative enterpises. 
For dealing with discoveries requiring ex- 
tensive initial expenditure and the flotation 
of new commercial enterprises to handle 
them, the Research Corporation and an- 
alogns corporations which may come to be 
founded for a like purpose provide an ac- 
ceptable means of ensuring the adequate 
development of the invention and the re- 
turn of the proceeds to the support of 
scientific investigations. 

The fundamental administrative basis of 
the agreement which has been concluded 
■between the regents of the University of 
California and myself consists in the pro- 
vision for as complete a separation as is 
consonant with stability of the responsi- 
bility for the business sdroinistration of 
the trust and that for the actual perform- 
ance of investigations financed from the 
proceeds of the trust. The successful sci- 
entific investigator is usually, for the 
simple reason of his success as an investi- 
gator, a very indifferent financier. The 
professional administrator or financier, 
whose interests and information are far re- 
moved from the battle-front of the con- 
quest of nature, and whose preoccupation 
is rather the consolidation of conquests 
previously achieved, is usually a very in- 
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different director of soientifio investigation. 
The tmth of the former of these proposi* 
tions will be admitted on every hand; that 
of the latter is not so generally recognized. 
It is, however, very clearly evidenced in 
many contemporary scientific enterprises 
which, under the too exclnsive guidance of 
professional administrators, are compara- 
tively inefficient in prodlaotion of resolta of 
the highest intrinsic value, while the most 
snccessfnl scientific enterprises of our day 
are those which are being administered, so 
far as actual investigation is concerned, by 
men who are themselves practical investi- 
gators of distinction. 

In the terms of the agreement it is pro- 
vided that sole responsibility for every 
phase of the business administration of 
the patents and of the proceeds accruing 
therefrom rests with the regents of the 
University of California, while the proxi- 
mate responsibility for the performance of 
investigations which may be financed by 
these proceeds rests with the board of sci- 
entific directors, under whose immediate 
direction, subject to the supervisory con- 
trol of the regents of the university, all re- 
searches must be carried out. It is 
furthermore provided, in order to ensure 
that the personnel of the board shall con- 
sist exclusively of men in living touch 
with contemporary scientific problems, that 
the directors shall be persons themselves 
engaged directly and primarily in research 
work, and upon ceasing to be so engaged 
they shall be under obligation to resign as 
such directors, end if they do not resign 
their positions shall be declared vacant by 
the regents of the university. It is fur- 
thermore provided that the position of 
any director shall become vacant upon his 
attaining the age of sixty years, unless the 
regents of the University shall, for strong 
reason existing in the particular case, ex- 
tend his term of office. 

The conqu^ of nature, which ia the ma- 


terial preoccupation of the scientific in- 
vestigator, is not unlike a military cam- 
paign, in that those who retire from im- 
mediate contact with operations speedily 
lose the instincts which underlie and de- 
termine practical succesa The soientifio 
investigator who ceases to pursue active 
investigation and turns to administrative 
or other pursuits, sooner or later loses the 
intuitions which formerly led him to detect 
the weak spoits in the defense which nature 
opposes to our inquiry, and that grasp of 
the field of investigation as a whole which 
actual contact keeps alive. 

A true estimate of any professional man 
can only be formed by his professional 
colleagues, and it is therefore provided that 
any vacancies in the board of directors 
must be filled on nomination of the remain- 
ing members. Such nominees, however, 
must be approved by the regents of the 
university, and responnbility for the per^ 
sonnel of the board is thus shared in the 
fullest possible measure between the mem- 
bers of the 'board itself and thq regents of 
the university. This provision, and the 
preceding provisions, are designed to ob- 
viate the notorious defects attaching to 
self-perpetuating boards, while introducing 
a just sufficient element of self-perpetua- 
tion to ensure the perpetuation of the es- 
sential character of the present board. 

There is a very prevalent misunderstand- 
ing even among scientific men, of the true 
function of the protection extended by pat- 
ents. While they are designed among other 
things to ensure a monetary return to the 
discoverer by granting him a temporary 
monopoly of his discovery, yet this is only 
one and not by any means the most success- 
ful feature of their purpose. As sum- 
marized by Dr. F. G. Cottrell, the basic rea- 
sons for granting patents are the follow- 
ing:* 

* "Oovanmieiit Owned Petonts," Pneeeding$ of 
the Amertem Mining Cemgreee, Nineteenth Annnnl 
Session, Qhlengo, Illinois, Norember 18-16, 1816. 
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Fintly, to nitMtitate a definite and legn- 
lated form of monopoly under fhe law for 
the broader and entirely unregulated one 
which the patentee might otherwise secure 
by retaining his secret 

Secondly, to encourage and stimulate in- 
vention. 

Thirdly, to give adequate opportunity 
and encouragement for intensive commer- 
cial development of the invention which is 
almost invariably necessary to make it gen- 
erally available on its own merits to the 
ultimate consumer. 

Among medical investigators a very defi- 
nite prejudice exists against the patenting 
of any medical discoveries, and this view is 
to some extent shared by not a few investi- 
gators in other fields. The fundamental in- 
stinct which leads to this aversion is unques- 
tionably a sound one. It consists in the 
feeling that monopoly renders possible com- 
mercial exploitation, which increases the 
cost of the article to the consumer dispro- 
portdonately to the cost of production, 
while among medical men the word pat- 
ent” arouses the repellant idea of the so- 
called, but mis-named "patent medicine,” 
That notorious abuse is, of course, not pat- 
ented and should correctly be designated 
the "proprietary medicine.” If existing 
proprietary medicines were patented (and 
of course the vast majority, being merely 
recipes, would not be patentable) their most 
undesirable feature, that of secrecy, would 
be at once removed, since, in Great Britain 
and America at least, the issuance of letters 
patent is the completest and most accessible 
form of publication possible. As regards 
the objection to the feature of monopoly, it 
is to be recollected that letters patent are 
only one and not the moat efficient among 
many methods of securing monopoly, and 
it may be questioned whether the non-issu- 
ance of patents would in any important de- 
gree lessen the average cost of medical 
artides to the ultimate consumer. It is. 


however, to be admitted that the posnbility 
of outrageous extortion from the public 
does exist and has oooaaionally been real- 
ised in praotise. In the subjmned agree- 
ment it is, however, provided (subdivision 
a) that the regents of the Univerai^ of 
California undertake to utilise the rights 
granted to them m such a manner as will in 
their judgment best produce a monetary re- 
turn and at the same time render the use of 
the preparation patented most generally 
available for the benefit of the human race. 
The regents of the universi^ are thus 
clearly authorised, in event of Iheir consid- 
ering it to be desirable in the interest of 
availability of the preparation for the bene- 
fit of humanity, to deliberately sacrifice 
monetary advantage, and, the element of 
personal interest being entirely excluded, 
the public has the fullest procurable guar- 
antee that they would, if occasion arose, 
take such action. 

In subdivision b are contained clauses 
which provide for the reimbursement and 
"conditional insurance” of the donor. In 
this particular instance the reimbursement 
is confined to the repayment of actual ex- 
penses incurred, but in many other in- 
stances it might very properly consist in a 
sharing of profits, either expressed as a 
lien consisting of a cash sum or of a defi- 
nite sum per annum, or as a percentage of 
the proce^, or geographically, the patent 
rights in certain countries or localities be- 
ing retained by the donor. The "condi- 
tional insurance” clause is inserted to fore- 
stall the obvious injustice which might 
arise were the surviving family of the donor 
to find themselves in actual need while the 
university might at that mbment be reap- 
ing large returns from his discoveries. If, 
however, the university were to be com- 
pelled from the beginning to accumulate a 
fund to cover this contingency, the result 
might be, at least for a considerable term 
of years, to completely stultify the gift and 
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the purpoeeB of the donor. In order to 
neutralice thie it is therefore provided that 
the university shall not be required to 
make any provision for this purpose in ad- 
vance of the actual event of the death or 
disability of the donor, and the claims of 
his survivors only become operative at the 
moment of his death. 

In subdivision c are included certain in- 
dividual preference-clauses which, collec- 
tively considered, must form an essential 
and very valuable part of any widely ac- 
ceptable plan of this nature. In the first 
place the donor expresses his preference 
that the proceeds be expended in the fur- 
therance of research on the physiology, 
pathology and chemistry of growth. This 
is expressed merely as a preference, how- 
ever, and is not mandatory. It is merely 
equivalent to a consistent vote in a certain 
direction which may, if necessary or advis- 
(d)le, be outweighed by a majority of the 
votes of the board. It is felt by the writer 
that the expression of such preference in 
each and every case of the kind will help to 
automatically adjust the material resources 
of the different fields of scientific investiga- 
tion to their current needs. The donor is 
usually likely to desire that the proceeds be 
appropriated to the support of a field of in- 
vestigation which he considers to be, at that 
time, lacking in sufficient material support. 
Such preferences should not 'be rendered 
mandatory, however, for the reason that the 
condition which the donor seeks to rectify 
may turn out to be only temporary, or the 
intrinsic importance of the field may ulti- 
mately prove to be insufBcient to warrant 
the expenditure of the entire proceeds upon 
it. 

The donor also expresses his preference 
regarding the locality in which a propor- 
tion of the proceeds should be expended. 
This arises from his conviction that the wel- 
fare of scientific investigation, as a whole, 
demands the widest possible distribution of 


the facilities for conducting practical in- 
vestigation.* At the present time in New 
York, London, Paris or Berlin the young 
man who haa capability for original investi- 
gation has every opportunity of acquiring 
facilities for his work and of gaining in- 
spiration from the example of investiga- 
tions proceeding to a successful issue in hia 
own vicinity and under hia own observa- 
tion. He sees in actual operation the meth- 
ods of work adopted by masters of his sub- 
ject, and examples and opportunity alike 
combine to make the path easy to his chosen 
career. But what shall we say of the oppor- 
tunities of the young man or woman in Si- 
beria, China, Australasia, South America 
or Africa t In certain localities in these 
countries every necessary institution exists 
for providing the essential preli min ary 
training of the investigator, but, training 
in the fundamentals of hia subject secured, 
where is he now to turn for the living ex- 
ample of the successful experimental in- 
vestigator or for the opportunities of a 
large and abundantly equipped laboratory, 
partly or wholly devoted to research t The 
bare possibility of creating fresh fields of 
knowledge will probably never even occur to 
him, since he has never seen or been stimu- 
lated to imagine investigation conducted on 
a broad and practical scale. As a means of 
tapping new sources of talent for investiga- 
tion a centripetal disposal of investigators 
and the opportunities for investigation has 
become a paramount necessity. The fact 
that the donor received his fundamental 
training in Australia determined the pref- 
erence which he has expressed. It is not 
rendered mandatory, however, for tihe rea- 
son that it is not clear ‘that the opportunity 
to so dispose of the proceeds in this partic- 
ular instance will ever arise, or if it did 
arise, whether unforeseen political or other 
events might not, at some time in the fn- 
• "The Streteglee of Sdentille Inveetlgitiait," 
The Monthly, Deeember, 1916, p, M7. 
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ture, render thie diaposal of the proceeds 
inadvisable. 

In eonelnaion, although the plan incor- 
porated in this agreement is applicable to 
any and all completely developed patent^ 
able discoveries which may be made by the 
employees of learned institutions, the lM)ard 
of directors herein created confines its func- 
tions to the administration of medical re- 
search. It was felt that it would be impos- 
sible to choose a board commanding the 
confidence of investigators in all the various 
fields of scientific research without making 
up the personnel by ex-o£Soio appointments, 
as the dean of this or the professor of that 
particular college or subject, and thus in- 
troducing the very atmosphere of bureau- 
cracy and ofBcialiam which it was sought to 
avoid. In event of this precedent being at 
all extensively copied it will obviously be 
necessary, for universities at all events, to 
establish three or four separate founda- 
tions and a like number of boards of scien- 
tific directors. 

The text of the agreement follows : 

T. Braiiotord Bobertsok 

This Indimtuu, made this 7th dajr of Septem- 
ber, 1917, between T. B, Bobxbtbon, the partjr of 
the first part, and Thi Reqkmtb or the Univeb- 
BITT or CxLirosNiA, a oorporation, the partj of the 
second part, 

WiTNESsirn: 

WaxBXAB the party of the first part is the dls- 
ooTorer of a medieal preparation named Tethdin, 
covered by United States and British patents, and 
la the owner of such preparation and of such 
patents and of the trade-name *‘Tethelm,” 

Now, Tuxaxrora, Tt Is Agebed as Follows: 

I 

The party of the first part hereby conveys and 
grants to party of the second part the said 
preparation, patents and trade-name, and aU his 
rights as the discoverer of said preparation and the 
owner thereof and of said patents and trade-name, 
upon the foUowing trust, to wit; 

(a) To utlliie ths rights hereby granted in such 
a manher aa in the judgment of the party of the 


•eeond part wiU best produce a mooetaiy ret ai n 
therefrom and at the same time render the uee of 
such preparation most generally available for the 
benefit of the human race. The party of the lee- 
ond part riiaD have the right to sell or dispose in 
any other manner of said rights or any of them, in 
whole or in part, or to grant eubsidia^ rights and 
privileges thereunder, either upon royalties or other- 
wise. The iMLrty of the second part agrees that it 
will uec all reasonable diligence to ntillie said 
righta as aforesaid, but it is particularly agreed, 
and the party of the second part accepts said trust 
only upon the eondition, that it shall be the sole 
ju^ as to what is reasonable diligence in the re- 
spect mentioned, and that it shall not bo peenalarily 
or legally responsible for any wont of diligence in 
such reopeet unless the same be in bad faith or the 
equivalent of bad faith, and that in view of the 
fact that the party of the seeond part is a public 
eleemosynary eorporation all of whose funda are 
held upon other trusts, the party of the second 
part shall not be pecuniarily or legally liable under 
any eiroumstancei whatsoever exo^t to the extent 
of raeh rights or the proceeds, profits or returns 
thereof at the time of recovery against H in the 
hands of the party of the second parti 

(h) To apply any proceeds, profits or retuma 
from the utUiaation of aaid rif^ta, after paying 
the expensee of the party of the second part In 
connection with the trust, to the reimbursement of 
the party of the first part in the sum of one thou- 
sand doUars ($1,000) for expenaes incurred by 
him in making such discovery of such preparation, 
and, in case of his disability, to the payment to 
thereafter for his life of the sum of five thousand 
doUars ($5,000) annually, and In ease of his death 
to the payment of a like amount to his wife for her 
life, and in ease of the death of both himself and 
his wife leaving a minor child or children, to the 
payment of a like amount to such child or children 
until such child or the youngest of such children 
shall have reached majority: provided, however, 
that such annuities shall each year be payable only 
out of sudb proceeds, profits or returns as may 
come in during that year and any balance on hgnd 
at the beginning of the year unexpended and unap- 
propriated for the purposes mentioned in the f<fi- 
lowing subdivision (subdivision e ) ; 

(o) To apply any unexpended balance of such 
proceeds, profits or returns to research work In 
medicine and preferably in the physiology, ehemis- 
Istry and pathology of growth either under the ans- 
pices of the UniversHy of Oallfomia or otherwlac, 
it being the wish of the party of the first part, but 
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not ■ eoDdltlon, Uutt in eaie fueh proeeods, profits 
or roturns amount to a anm nilDalent to jwtlf/ it, 
■odi reoaardi work be conducted in part In Ana- 
tralia, either under the anspioee of some inatitatlon 
of learning there or otherwise. The party of the 
eeeond part shall direct inch research work in con- 
sultation with the men hereafter named as the first 
members of the board of directors of the Institute 
of Medical Besearch whose creation is hereinafter 
provided for and their snceessors. The party of the 
second part shall have the right, subject to the pro- 
visions of subdivisions (a) and (h) preceding, to 
expend such proceeds, profits or returns on such 
research work either in whole or in part, holding 
and investing such accumulation as a fund and ex- 
pending the income of such fond in the mainte- 
nanee of research work: 

PiOVmxD, however, that in ease at any time such 
proeeeds, profits or returns are sufficient in the 
judgment of the party of the second part to Justify 
it, It shall create an Institute of Medical Besearch 
which shaU, under the immediate direction of a 
board of directors of five members subject to the 
supervisory control of the party of the socond part, 
carry on and direct the work of research men- 
tioned. Such Institute, if created, shall also be 
authorised to conduct other kindred lines of re- 
search with funds received or appropriated by the 
party of the second part for that purpose from 
other sources, and particularly frcmi the utilisation 
of other discoveries transferred by the discoverers 
to the party of the second part, provided that in 
case of conveyance to or acquisition by the party 
of the second part of other discoveries or patents 
or rights from which and from the discovery pat- 
ents and rights hereby conveyed, come proceeds 
which are Joint to bo^, the party of the second 
part shall be the sole Judge aa to the r^tive pro- 
portion of such Joint proceeds aa are attributable to 
each of the joint sources thereof. Such board of 
directors shall iu the first instance be composed of 
P. Gay, H. M, Evans, G, H. Whipple, C. L. A. 
Schmidt, and the party of the first part Any va- 
cancy in said board shall be filled on the nmnina- 
tion of the romaining members approved by the 
party of the second part. The dlmtors shall be 
persona thenuelvea engaged directly and primarily 
in reeearoh work either of the character mentioned 
or of some kindred character, and upon their ceas- 
ing to be so engaged they shall be under obligap 
tion to resign as such directors, and if they do not 
resign their pouiions shall be declared vacant by 
the party of the second part and upon such declarar 
tion shall be vacant The position of any director 


become vacant upon his attaining the age of 
sixty (60) years unleas the party of the second 
part shall, for strong reasons existing in the par- 
ticular eaae, extend his term of office. 

n 

The party of the second part aceepte the forego- 
ing grant and conveyance upon the trust above set 
out 

In Witnxsb Wmensov the party of the first part 
has hereunto signed his name and the party of the 
second part has by ita officers thereunto di^y au- 
thorised hereunto signed its corporate name and 
affixed ita corporate seal all on the day and year 
first above written. 

T. BaAiLsroRD Bobxbtbon, 

Tm Bxobnts or the TJkivbsitt or 
CUiiiroBNU; 

By Wic. D. Stbtiixns, 

Governor of the State of California, and ex- 
officio President of the Begenta of the Uni- 
versity of California, 

By V. H. Hendirson, 

Secrotary of the Regents of the University 
of California 


SCIENTIFIC EVENTS 

JOSEPH YOUNG BERGEN 

Joseph Youko BisRaEN, author of several 
well-known text-books of botany and physics, 
died at his home in Cambndge, Mass , on Oc- 
tober 10. Bom at Bed Beach, Maine, on Feb- 
ruary 23, 1851, he spent bis youth in Ohio, 
where m 1873 he graduated from Antioch Col- 
lege, and where in connection with the State 
Geological Survey ho performed his first 
scientific work. In 1876 he married Fanny 
Dickerson, who has collaborated with him in 
the production of several of his papers on evo- 
lution and Darwinism, and who herself has 
made notable contributions to the literature of 
American folklore In 1887 Mr. Bergen be- 
came teacher of physics in the Boston Latin 
School and later for many years he was in- 
structor in biology in the Boston English High 
SchooL 

In 1891, in collaboration with Professor E. 
H. Hall, of Harvard University, he brought 
out "A Text-book of Physics.^' This bad 
passed through subsequent editions in 1897 
and 1993, and is still widely used in secondary 
schools. 
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Hil first bioloffioal text-bool^ " Ehm e nt s of 
Botany/’ appeared in 1896 and its exosUeDoe 
was tpeedily recognised. Witii some modifica- 
tions it was subsequently republished under 
the name of "Essentials of Botany^” and in 
1001 Mr. Bergen brought out his "Founda- 
tions of Botany,” including a condensed flora 
for school usa Other text-books with special 
adaptation for schools of particular grades of 
scientific equipment were later publiahed by 
Mr. Bergen with the collaboration of Dr. Otis 
W. Oaldwell and Professor Bradley M. Davis. 

By his long personal experience in the diffi- 
culties of the presentation of the subject of 
botany in the secondary school Mr. Bergen was 
able to frame these text^books in a way to meet 
both the needs of teacher and pupil and it is 
doubtful if any other texts have been more 
widely used or met with a greater success dur- 
ing the last two decades in the field which they 
oover. 

THE AMERICAN ASSOCIATION OF VARIABLE 
STAR OBSERVERS 

Thx American Association of Variable Star 
Observers concludes this month six years of 
active service with a record of 15,768 observa- 
tions of 332 variable stars for the year, and a 
grand total for the six years of 76,378 observa- 
tions 

The past year has been one of marked prog- 
ress in the efficiency of the scientific service 
rendered and growth in the membership of the 
association. 

A meeting of the association will be held at 
the Harvard College Observatory, Cambridge, 
Mass., at 2 p.m., November 10. At this meet- 
ing a constitution and by-laws will be adopted 
and officers elected. Seventy-two observers 
have already enrolled as charter members and 
a cordial invitation is extended to all inter- 
ested in the work to be present at the meeting. 
It will be a splendid opportuni^ to inspect 
through the courtesy of Ihe director, Professor 
R C. Pickering, the historic Harvard College 
observatory and to see exhibits of great inter- 
est to all astronomically inclined. 

The undersigned will be pleased to answer 
any ques^na relative to the work of the asso- 
ciatioD and will be glad to hear from any one 


who wishes to join the orgaaintioDt And take 
up a line of telesoopio work that is 
with interest devoid of mathematios and intri- 
cate detail, and eminentty worth while. 

WnuAM Ttlir Oloott, 
OorrBiptmding ^aerstarg 

NoawiOHi Oomr. 

THE CORNELL MEDICAL SCHOOL 

Cornell UinvxRSiTT Medical Oollxgb opened 
its twentieth session on October 1, 1917. ^le 
student assembly was addressed by Dr. William 
H. Polk, the dean, who discussed the relation 
of the medical college to the present military 
situation and outlined the opportunities for 
patriotic service by students of medioin& The 
attention of the student assembly was called to 
the active iiarticipation in the work of the 
United States of America by the college, 
the members of the faculty and the medical 
graduates by active service in the field and by 
providing faoilitioa for the instruction of offi- 
cers of the Medical Beserve Corps. The enter- 
ing students were exhorted to continue their 
course, that, in accord with the announced 
plan of the authorities, they may be prepared 
to fill the vacancies in the medical ranks 
which, with the continuance of the war, are 
certain to arise. The enrollment is as fol- 
lows: First year, registered m New York, 88; 
registered at Ithaca, 80; total, 08; second year, 
34; third year, 29; fourth year, 27; graduates 
in medicine, 4; total, 182. All students regis- 
tered for the degree of M.D. (with the excep- 
tion of those in the first year who are taking 
the seven-year course leading to the degrees of 
A.B. and M.D.}, are graduates in arts or sci- 
ence. As a result practically all members of 
the first-year class fall within the limits of the 
military draft Several students, having been 
drafted into the National Army, or fearing the 
draft in the immediate future^ failed to reg- 
ister. 

A SCHOOL FOR ORAL AND PLASTIC IURQER7 

Bt order of the surgeon general of fhe 
army an offioera’ school for oral and plastio 
surgery has been established in St Louis. 
The purpose of this new sohod is to train a 
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linilted nmnbsr of the medical reserre 
periiape other medical offloen for the care of 
thoee peooliar woonds of the face and jaws 
oharaoteriatio of trench warfare. Both enr- 
geona and dentiata will enter upon thia work 
and will eventually constitute a section of the 
staff in every base hospital and evacuation 
hoepital in oonnection with the army. The 
plan involves the training and placing of a 
sufficient number to care for the face injuries 
presented among a million men in hospitals. 
Major Vilray Papin Blair, of Bt Louia, has 
been called to Washington to organize and 
direct this important work. The first school 
has its headquarters at the Washington ITni- 
vereity Medical School, which at the beginning 
of the war offered to the government the 
facilities of its new laboratories, hospitals and 
clinics, and the services of its faculty. Tn- 
stnictora have been chosen chiefiy from the 
faculties of Washington Universi^ Medical 
School and St Louis University School of 
Medicine and the special curriculum has been 
adopted. The latter offers intensive work in 
anatomy, operative surgery, sepsis, anesthesia 
and dentistry. The first course will begin on 
Monday, October 16, and will extend over a 
period of three weeks to be repeated until the 
number of men desired has been reached. 
The surgeon general has designated for dean 
Dr. R. J. Terry, professor of anatomy in the 
Washington University Medical School, and 
for chairman of the curriculum committee. 
Dr. Hanau W. Loeb, dean of the St Louis 
University School of Medicine; Dr. Ernest 
Sachs, associate professor of surgery at Wash- 
ington University Medical School, to serve as 
secretary of the council. 

THB RBD CROSS MBDICAL SERVICE 
The establishment of a bureau of medical 
service of foreign oommissions to give prompt 
and expert attention to the requests for medi- 
cal and surgical supplies received from Amer- 
ican Bed Gross commissions now at work in 
France^ Russia, Roumania, Italy, and Serbia 
is annoxmoed by the Red Gross war coundL 
Requests for additional doctors and nurses for 
service with these commissions, particulsrly 


in France and Roumania, win also be handled 
by the new bureau. 

In cooperation with tiie medical advisory 
board, the bureau will also render assistance 
in the solving of many new pathological prob- 
lems constantly arising out of the war. 

Dr. R. M. Pearce^ of Philadelphia, pro- 
fessor of research medicine at the University 
of Pennsylvania, is director of the new 
bureau : Dr. W. G. Bailey, of B(Mton, associate 
director; and Dr. Ralph Pemberton, of Phila- 
delphia, assistant The secretary of the 
bureau is John Gilbert of Philadelphia. 

The growth of the work of all the Red Gross 
cotnmisaions in European countries during 
the last two months made the establidiment 
of this bureau necessary. Drugs and medical 
supplies to the value of more than $600,000 
have already been shipped to Russia, while 
three detachments of child specialists have 
been recruited throughout the country for 
service with the new children’s bureau of the 
Red Cross m France. The bureau is furnish- 
ing bacteriologists, chemifits, surgeons, and 
others for Red Cross establishments in Paris. 


SCIENTIFIC NOTES AND NEWS 

The chairman of the committee on policy 
of the American Association for the Advance- 
ment of Science has requested Professor 
Oattell to continue to edit Soiexcb until the 
questions involved have been carefully con- 
sidered by the committee on policy and the 
council of the association. 

At the annual meeting of the national ad- 
visory eoromittee for aeronautics held recently, 
Dr. W. F, Durand was reelected chairman 
and Dr. S. W. Stratton was reelected secre- 
tary. Members of the executive committee 
were elected as follows: Dr. Joseph 8. Ames, 
Dr. Gharles F. Marvin, Dr. Michael L Pupin, 
Major O^eral Geoige 0. Squier, United 
States Array, Dr, S. W. Stratton, Rear Ad- 
miral D, W Taylor, United States Navy, and 
Dr. Gharles D. Walcott. At the organization 
meeting of the executive committee Dr. 
Gharles D. Walcott was deoted chairman and 
Dr. 8. W. Stratton, secretary. Existing sub- 
committees were continued, and an editorial 
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committee wae appointed to prepare for pub- 
lication the technical reports. 

Major Gboroi E. DiSouwEiNm^ Medical 
Reserve Corps, has been assigned to active 
duty at Philadelphia for the purpose of com- 
piling a handbook on ophthalmology for the 
use of the suigeon-general of the army. 

Frederick B. Muufobo, dean of the Mis- 
souri College of Agriculture, director of the 
experiment station of the University of Mis- 
souri, and chairman of the Missouri council 
of defense, has been chosen federal food ad- 
ministrator for Missouri. 

The deputy-controller for auxiliary ship- 
building, of the British admiralty, has ap- 
pointed Lieutenant-Colonel J. Mitchell Mon- 
crieff to be director of engineering work, to 
deal generally with all civil engineering mat- 
ters which may arise in connection with his 
department. 

The post of director of food economy at the 
Ministry of Food of Great Britain has been 
undertaken by Sir Arthur Yapp, the national 
secretary of the Y. M. C. A. 

Among the members of the faculty of the 
University of California Medical School who 
have been called into active service in the 
Medical Offloers Reserve Corps are Dr. Her- 
bert C. Moffitt, San Francisco, professor of 
medicine and dean of the medical school, who 
has been commissioned major, and stationed 
at the Army Hospital at San Antonio, Texas; 
Dr. Eugene S. Kilgore, who has been com- 
missioned major, and is stationed at the Pre- 
sidio in San Francisco; Dr. Alanson Weeks, 
instructor in surgery, commissioned major; 
Dr. Howard E. Buggies, assistant clinical pro- 
fessor of roentgenology, and Dr. Jule B. 
Frankenheimer, instructor in medicine^ com- 
missioned captains; and Drs. Elbridge J. Boat, 
Frank P. Brendcl, Arthur C. Gibson, Charles 
L. Tranter and Daniel W. Sooy, commissioned 
first lieutenants. 

The faculty of applied science of Columbia 
University has lost, temporarily at least, many 
of its officers, who are now engaged in govern- 
ment work. ' Professors Moss, Sleffel, and 
Thomas; of the department of mechanical 


engineering, and Mr. Mason, of the depart* 
ment of electrical engineering, are instmoton^ 
with the rank of lieutenant, in the naval re- 
serve, in the naval engieering school con- 
ducted on the campus; Professor Arendt, of 
the department of electrical engineering, is 
in charge of electrical instruction at the sub- 
marine base at New London; Professor Wd}b, 
of the department of physics, is a captain in 
the Signal Corps; Dr. Thomas, of the depart- 
ment of chemistry, and Dr. Burwell and Mr. 
Brown, of the department of sanitary engi- 
neering, are in the sanitary corps of the army; 
Professor Beans, of the department of chem- 
istry, and Mr. McGregor, of the department 
of civil engineering, are in charge of chemical 
and mechanical tests for the Aircraft Produc- 
tion Board; Professor Campbell, of the de- 
partment of metallurgy, is consulting metal- 
lurgist for the navy, and Professor Walker, of 
the department of metallurgy, is in the ord- 
nance department of the army. 

The Maryland Geological and Economic 
Survey Commission, which consists of the gov- 
ernor of the state, the presidents of the Johns 
Hopkins University and the Maryland Agri- 
cultural College, and the state comptroller, has 
elected Professor Edward Bennett Mathews, 
for many years assistant state geologist, as 
state geologist to succeed the late Wm. Bul- 
lock Clark. 

As a war emergency measure the National 
Forest ranges are carrying this summer ap- 
proximately 100,000 more cattle and fi00,000 
more sheep than in ordinary years, according 
to the grazing experts of the forest service. 
Ordinarily the National Forests furnish pas- 
turage for about 1,800,000 cattle and horses 
and 7,800,000 head of sheep. The number of 
livestock permitted on the forests is limited in 
order to prevent damage to timber growth, 
water supplies and the range itself. This year 
exceptional weather conditions oomibined with 
the general food situation to create an unusual 
emergency, calling for special provisions to 
take care of the stock. A severe winter and 
late spring esdiausted the hay supply and 
forced use of the spring ranges before they had 
reached their normal state. To lessen the 
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loBset vhioh the western livestock industry 
faced, the National Forest ranges were opened 
early. At the same time, the number of stock 
permitted for the present season was raised to 
the maximum consistent with safeguarding 
future productiveness. It is fully recognised 
that the increases which have been made in the 
aUowances of stock on the national forests in- 
volve danger that the range will be depleted 
through overs^razing, but it is believed by the 
grazing experts of the government that the 
emergency increases made can be taken care of, 
at least this year, without material sacrifice of 
productive capacity. The condition of the 
ranges is, however, being carefully watched. 
Beliance is placed also on the special efforts 
being made to secure the most intensive utili- 
zation consistent with sustained productive- 
ness, by improved methods of handling the 
stock. Better salting methods and the de- 
velopment of new watering places are among 
the means employed for this purpose. At the 
close of the grazing season a careful examina- 
tion will be made of the range on each forest 
to determine its condition and to find out how 
many cattle or sheep it will support next sea- 
son. On areas which are found to be over- 
grazed, an attempt will be made to shift the 
surplus stock to range which can stand the 
strain better. While the grazing officials do 
not think that the increase could be carried 
indefinitely without serious damage to the for- 
age, regulated grazing has brought about a 
steady improvement of the range and some 
areas will probably be able to support the 
larger numbers permanently. 

Durinq the last week of September nine in- 
dustrial fellows of the Mellon Institute of In- 
dustrial Research entered the service of the 
government The names of these men, all of 
whom are chemists, are as follows: Dr. Frank 
0. Amon, Dr. Harold S. Bennett, Mr. A. S. 
OiOBsfield, Mr. W. J. Harper, Mr. 0. E. How- 
son, Dr. B. W. Miller, Mr. Bay V. Murphy, Mr. 
W. E. Vawter and Mr. C. L. Weirich, Messrs. 
Amon, Bennett, Howson, Miller, Murphy, Vaw- 
ter and Weirich have received commissions as 
first lieutenants. In addition, three other In- 
dustrial Fellows, Messrs. C. O. Brown, G. F. 


Gray and R P. Bose had previously been com- 
missioned as captains; A. H. Stewart has en- 
tered the aviation service and 0. N. Ivy has 
been appointed a second lieutenant in the Engi- 
neering Corps. 

Thr dean of Sibley College, Oomdl Univer- 
sity, Professor Albert W. Smith, has received 
leave of absence for the year 1017-18 in order 
that be may serve os consulting engineer to 
the Mathieaon Alkali Works at Saltville, Vir- 
ginia. Professor Dexter S. Eimball, head of 
the department of machine design and indus- 
trial engineering, has been appointed acting 
dean of Sibley College. 

pROPKSBOR J, C Bradlby, of Comell Univer- 
sity, and Professor Edwin 0. Van Dyke, of thxe 
University of California, have exchanged work 
for the current year. Although both are gen- 
eral entomologists. Professor Van Dyke is an 
authority on the colcoptera, while Professor 
Bradley is a specialist on the hymenoptera. 

Professor John C. McLennan, Ph.D., head 
of the department of physics of the University 
of Toronto, and member of the Canadian Com- 
mission on Chemical Research, is among the 
first group to receive the honor of the new 
Order of the Britieh Empire. 

The Medical Club of Philadelphia will give 
a reception m honor of Dr. Morton Prince, of 
Boston, on October 19, at the Bellevue-Strat- 
ford Hotel 

Dr. Santos Fernandez, president of the 
Cuban Academy of Science, and one of the 
most distinguished eye surgeons of Cuba, was 
the guest of honor at a luncheon given October 
2, by Dr. William Campbell Posey, of the Wills 
Eye Hospital, Philadelphia. 

According to Nature, the seventieth birth- 
day of Professor S. Hoogewerff, formerly 
rector of the Technical High School of Delft, 
was recently celebrated by his friends and 
pupils. Professor Holleman briefly reviewed 
lloogewerff’s work, earned out conjointly witii 
the late Dr. Van Dorp, on the cinchona alka- 
loids, on isoquinoliue, and on the production 
of onthracihc acid from ph thali m ldpp The 
latter reaction became a step in the manu- 
facture of synthetic indigo. On behalf of a 
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numbair of Dutdi chemical flmu, Dr. Van 
Linge, manager of the Maamen quinine 
works, announced that more than £8,000 had 
been subscribed for the foundation of a prise 
for chemistry at the Technical High School 
at Delft, in order to commemorate Professor 
HoogewerfPs serrices to this institution and 
to Dutch chemical industry. 

Having completed the report upon the geol- 
ogy of southern California for the U. S. Geo- 
logical Survey upon •which he has been en- 
gaged for several years past, Bobert T. Hill 
has opened an office for the practise of his 
profession of geologist at 702 Hollingsworth 
Building, Los Angles, OaL 

Ha. W. H. Fegely, for several years in- 
structor in chemistry and assistant director of 
the laboratories at Allegheny College, has re- 
signed his position to take charge of the re- 
search laboratories of the Erie Malleable Iron 
Company, Erie, Fa. 

SHiRLRr W. Allbn, of the extension depart- 
ment of The New York State College of 
Forestry at Syracuse University, has been ap- 
pointed, temporarily, to suoeeed Victor A. 
Beede as secretary of tho New York State 
Forestry Association. Mr. Beede has gone 
into forest fire insuranoe work at Portsmouth, 
N. H., and Mr. Allen will act as secretary 
until the midwinter meeting to be hdd some 
time in January, 1018. 

PgorESSOB J. A. Fi/EifiNO delivered a public 
lecture on "The work of a telephone ex- 
change’’ at University College, London, on 
October 17. 

The death is announced, at fifty-six years 
of age, of Mr, B. D, Pullar, president of the 
British Society of Dyers and Colorists in 
1014, and chairman of the well-known firm of 
Messrs. J. Pullar and Sons, dyers and clean- 
ers, at Perth. Mr. Pullar was a life fellow 
of the Chemical Society of London. 

The death is alto announced of A. da Graga 
Couto, professor of ophthalmology at the Uni- 
venity of Bio de Janeiro and director-general 
of the public health servioe, aged fifty-three. 

Evening Po$i says that France presents 
the interesting spectacle of a country in which 


three of the most important posts In govur n - 
ment and army are filled by men whose qualifi- 
cations include a remarkable proficienoy in 
mathonatios. The new Premier, IL Painlevfi, 
was as precocious as a Pascal in that brancdi 
of knowledge, says the Chrietian Science Mont- 
ior» He knew enough at eleven and a half to 
have got his bachelor’s degree, and later on he 
was a cause of amaxed admiration to no less a 
person than Henry PoincarA Then there is 
the commander-in-chief General P6tain, 
whom M. PainlevA when Minister of War, 
chose to lead the French armies in the final 
and perhaps most difficult stage of the war. He 
also is a fine mathematician. Finally there is 
M. Loucheur, the new minister of armaments, 
and he did nothing less while at the Ecole 
Polytechniquo than discover a new theorem 
on epicycloids. This is more than coincidence, 
it is significant of the direction in which the 
new France intends to travel. 

The Engineering Corps is looking for 10,600 
men with road-oonstructiou experience to 
serve in an engineer brigade which is soon to 
go to Franco to do roadbuilding work with 
General Pershing’s expeditionary force. The 
regiment will be made up entirely of volun- 
teers. No man actually called for military 
service is eligible. Bapid advancement is 
promised men with special qualifications, and 
a few college men, preferably with military ex- 
perience, are wanted as non-commissioned 
officers. 

The Journal of the American Medical Asso- 
ciation states that the Swiss Socidtd helvfti- 
que des Sciences naturelles, which was the 
original model on which Virchow founded the 
German organization which meets once a year 
for what are popularly called the Naiurforecher 
congresses. The venerable Swiss association 
now announces the formation of a section or 
subsociety devoted to medical biology, to be 
known as the Soci6t6 de M4deoine et de Biol- 
ogie. Professor Hedinger of the UniveisitY of 
Basel is the moving spirit in the matter. The 
inaugural meeting is to be held this month at 
ZuricL It is hoped for a large membership 
among phytioians interested in medical bio- 
logio questions. 
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UNIVERSITY AMD EDUCATIONAL 
NEWS 

Bt the will of ICrt. K D. Denning, of Nor- 
wood, London, who left an eatate of ihe grou 
▼alue of £167,719, there is bequeathed ^ to the 
Public Truttee all her freehold property in 
trust for a * Frank Denning Memorial’ for the 
advancement and propagation of education in 
mechanical science in any part of the United 
Kingdom, with preference to those persons 
who reside in the Borough of Croydon.” 

English exchanges report that Lord Lovat, 
Mr. Otto Beit and Mr. Budyard Kipling have 
accepted the positions of trustees under the 
will of the late Mr. Cecil Bhodes in succession 
to Lord Rosebery and Sir Lewis Mitchell, who 
resigned recently, and of the late Earl Grey, 
who had resigned shortly before his death. 
The trustees have decided to allot the four new 
scholarships created in substitution for the 
scholarships formerly held by Germans to the 
provinces of Alberta and Saskatchewan, to the 
Transvaal, to the Orange Free State and alter- 
nately to the towns of Kimberley and Port 
Elirabeth in the Cape Province. As Alberta 
and Saskatchewan have hitherto had one schol- 
arship between them, the effect of this decision 
will be that each of these provinces will now 
have a scholarship. The trustees have decided 
not to make any appointments to any scholar- 
ships this year, either in the United States or 
in any part of the British empire, although the 
qualifying examinations in the United States 
will be held as already arranged. This de- 
cision is based upon the fact that as all candi- 
dates must be men of military age it would 
not be in accordance with the spirit of the 
testator’s design if young men who first re- 
sponded to the call of patriotism wore to be 
penalized for having done so. Any candidate 
who is eligible this year will be equally quali- 
fied for election next year. 

No successor to the late Professor Wm. Bul- 
lock Clark will he appointed at the Johns Hop- 
kins University. The geological department 
has been reorganized on a committee basis with 
Professor Edward Bennett Mathews as chair- 
man and Associate Professor J. T. Singewald, 
Jr., as secretary. The instruction formerly 
given by Professor Clark has been divided 


among the geological faculty. Professor Ed- 
ward W. Berry taking his woric in paleontol- 
ogy and historical geology. 

At Pennsylvania State College^ David Allen 
Anderson has been chosen professor of educa- 
tion and head of the department of education 
and psychology. Dr. Anderson was previously 
associate professor of education in the Univer- 
sity of Wariiington. 

Professor George B. MoNair is acting head 
of the department of electrical engineering of 
Colorado College during the absence of Pro- 
fessor George B. Thomas. 

Da. Willi A ic Shiner, superintendent of the 
pathological laboratory of the Indiana State 
Board of Health, has been offered the pro- 
fessorship of pathology in the University of 
Texas. 

Dr. Samubl a. Matthews, professor of 
physiology and experimental pharmacology in 
the University of Kansas, Topeka and Law- 
rence, has accepted the similar chair in the 
University of Alabama, Mobile. 

Dr. Franois M, Van Tuvl, formerly in- 
structor of geology in the University of Illi- 
nois, has recently been appointed an assistant 
professor in the Colorado School of Mines, at 
Golden. 

Bernard A. Chandler, of the Vermont Agri- 
cultural Experiment Station, has been ap- 
pointed assistant professor of forest utilization 
in the department of forestry of Cornell Uni- 
versity. 

W. G. Brierley, chairman of the division of 
horticulture, department of agriculture, Uni- 
versity of Minnesota, has been promoted to the 
rank of associate professor. 

Dr. Florence Peebles, professor of biology 
at Newcomb College, Tulane University, has 
been appointed associate professor of physiol- 
ogy at Bryn Mawr College. 

Dr. J. Luoibn Morris, formerly associate 
in biological chemistry at the Washington Uni- 
versity Medical School, has accepted the posi- 
tion of associate in physiologioal chemistry at 
the oollege of medicine. University of Illinois. 

A OHAiR of tuberculosis has been instituted 
by the Edinburgh University Court, end Sir 
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Sobert Philip has been appointed as the first 
professor of the subject 


DISCUSSION AND CORRESPONDENCE 
ISOLATION CULTURBS WITH SMALL AQUARIA 

When raising small forms of Tegetable or 
animal aquatics, it is sometimes desirable to 
follow the development of several individuals 
simultaneously, and for some considerable 
time. This can done of course by removing 
the specimens to separate small aquaria, but 
by BO doing the temperature and other condi- 
tions are likdy to offer a considerable range 
of variation among the different specimens. 
This invites uncertainty as to the natural rate 
of devdopment or in response to any intended 
variable introduced by the experimenter. The 
desirable condition is to combine a consider- 
able volume of water with isolation of individ- 
uals so that each apeoimeo may have essen- 
tially identical conditions of temperature and 
concentration as each other, in groups of 
eight to twelve individuals. 

During a study of Lemna carried on for 
several months, it was desired to isolate in- 
dividual plants in order to watch the rate of 
growth. As the frond floats freely, some method 
by which the surface of the water could be en- 
closed in distinct areas seemed likriy to meet 
conditions. It was found that common cotton 
cord, waxed with parafine, and tied into Ibops 
two inches in diameter, were excellent for this 
work so long as the water was undisturbed. 
Any disturbance, however, either aocidental 
or in course of the work, by which the upper 
surface of the string loops become wet, made 
these sink quickly after they had been in use 
two or three days, and the enclosed specimens 
would then be confused with any others which 
might be near. Small snails developing in 
pond water used were quite a source of loss of 
specimens by their destructive habits, as well 
as factors of uncertainty^ through the dis- 
placement of the string loops^ drawn below 
the sutfaee by the movement of the snails in 
ease these cnwled across the strands. The 
vessels usedltt this time were common glass 
battery jars, fsA served very well in keeping 


the jdants in good oondition, but titegr were un- 
neoessarily deep. 

Later work was done with large crystallising 
didies, and the separation of individuals was 
secured by the use of glass deiiydrating dishes 
with short legs and perforated bottoms, for 
inside dishes. This was found very satisfac- 
tory. The volume of water in the orystallisiiig 
dish was large enough to retain a much mm 
steady temperature than did the small sep- 
arate dishes tried for a time, and the perfo- 
rated walls of the enclosing Inner dishes 
permitted the movement of the water with 
sufficient freedom to eliminate any variable 
concentration or composition. 

In securing single specimens for the isola- 
tion work, some interesting conditions were en- 
countered on account of the toughness of the 
water film. It was found difficult; for ex- 
ample, to lift a single specimen of Lemna or 
Wolffia because the surface film would drag 
several additional specimens along with the 
desired individuaL This trouble was largely 
eliminated by giving a smart puff of breath 
close to the desired specimen, whidi would 
cause a general scattering of all the floating 
particles from that point. As the dasticity 
of the film was rdeased upon the cessation of 
the blowing, the dispersed specimens were 
drawn inward toward the center of the cleared 
area. On account of sixe^ root development 
or other causes, the different specimens did 
not move with equal speed, and anyone of the 
specimens first entering the cleared space 
could be lifted and removed with ease. It wu 
found that a lance-head needle was an excel- 
lent lifter for the specimens. 

Of three species under observation, Wolgia 
was the easiest to thus isolate, Lmna youoi- 
cotiaia next, and SptrodeUa the most difficult 
to lift with certainty. This is because Wolffia 
is completely immersed in the slight amount 
of water adhering to the needle, and stieks 
closely as this is raised from the dish. The 
single root of Lseina, and the many roots of 
SpirodeUa, prevoit the fronds of these plants 
from BO closely adhering to the flat needle, 
and their added weight also is adverse. It 
was found further that s dry needle was far 
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B&m Bctitfactorr than ona vhich was wet 
iriian introdnoed into the dish. The water on 
the needle would promptly unite with the sur- 
face water in the dish, and sereral speciineps 
would then be lifted from the dish in nearly 
erery oase^ unless preriously puffed away with 
the breath. But by wiping the needle^ the in- 
diTidual plant desired can often be lifted out 
eren if others are so near as to nearly touoh 
the selected plant. 

The dehydration dishes within the crystal- 
lising pans xvored TSiry satisfactory, and per- 
mitted the continued cultivation of the par- 
ticular strain under observation for a con- 
siderable period. Fsedebick H. BLonasTT 

TaXAB AQUOUimTSAli Aim MlOHANlOAL COLLBGB, 
OOLLSOB STATIOM, TBXAS 

TWO METHODS OF ORIENTATION OP SMALL 
OBJECTS IN PARAPPIN 

The foUowing method is applicable to all 
objects which are sufflciently small to admit 
of embedding in watch crystals. It has been 
found practical and easy and is given here in 
the expectation that it will be of assiatanoe 
to others. 

Watch crystals of the Syraonae type with 
flat bottoms are employed. On the bottom, 
paralld lines about S mm. apart are ruled with 
a diamond. These are then scraped out with 
a coarse needle, the sharp edges being broken 
off and the lines widmed to form open grooves. 
The watch crystals should be washed to re- 
move the small particles of glass and are then 
ready for use. The watch crystals are pre- 
pared for embedding by coating the interior 
with a film of glycerin as usual, but care must 
be taken to rub the glycerin into the lines. 
When infiltration is complete, the watch crys- 
tal containing the objects is removed from 
the oven and the bottom slightly chilled by 
contact with cold water. It is then placed 
on the stage of a binocular microscope and 
the objects oriented with a warm needle, so 
that the plane of section desired shall be 
paralld with the lines and normal to the bot- 
tom of the watdi crystal. As soon as the 
paraffin on the bottom has cooled sufficiently 
to hold the objects in places the entire mass 


is cooled with water in the usual maimer. In 
orienting the objects it is found that the lines 
on the bottom of the watch crystal show more 
distinctly by transmitted than by rsfieoted 
light The block when removed shows on its 
lower surface minute parallel ridges which 
enable accurate and easy orientation when 
mounted on the object carrier of the micro- 
tome. The block should of course be fdaced 
in the microtome with the ruled surface up- 
wards and then arranged with the lines par- 
alld with the edge of tiie knife and the sur- 
face at right angles to the direction of motion, 
that is horuontal in the ordinary vertical 
type of Ifinot microtome, vertical in the hori- 
zontal type. 

A second method, or variation of the method 
given above, is to rule the parallel lines on 
the watch glass with a '^china-marking” 
pencil. These lines, even though the glass 
is thoroughly coated with a glycerin film, will 
come away with the paraffin block and may 
be used as orientation lines. This method 
may also be used for numbering or otherwise 
marking paraffin blocks. 

Jas. a. Nelson 

Bubsau or Entomologv, 

Wasiunoton, D, 0. 

THE AURORA BOREALIS 

To THE Editor of Sciknoe: The display of 
the aurora borealis mentioned by your corre- 
spondent, Mr. Thomas Byrd Magath, in Sci- 
ence, No. 1180, as seen at Fairport, la., on the 
ninth of last August at about 6.4A (Central 
time?) was also observed by the writer and 
others from a yacht anchored at Thimble Is- 
lands (Stony Crcric), Conn., at about nine, 
75th meridian time, of the same evening. The 
display was quite brilliant, although the 
streamers did not reach much above 50*^ in 
altitude. The region of greatest brilliancy was 
about N. 26® W., true. 

On August 14 at about the same time a 
more brilliant display was seen at Stonington, 
Conn. (Lat41® Id'). The illumination reached 
much further to the eastward and the stream- 
ers wore higher. At times masses of pale light 
detached themselves from the general illumi- 
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nation and roae with a quiYarinff flama-Uke 
motion ■]mo 0 t to the senith where ihej dieap* 
peered to be suooeeded by others in tom. 
Theee wavee appeared to be about 10^ to 80^ 
in a horizontal direction and perhaps 3^ in the 
Tertioal direction. The display was observed 
by us until about ten and we were told by 
a fisherman who was out all night that It lasted 
until nearly three in the morning. 

On August 26, at Clinton, Conn. (Lat 
41^ n'), we observed a still more brilliant dis- 
play at 8.40, There was an arch of greenish- 
white light whose center bore nearly north, 
true, the portion of sky enclosed by the lumi- 
nous arch being entirely da^ Streamers of 
considerable intensity were observed and the 
light from the arch was sufficient to illuminate 
the whole bay, rendering objects 300 yards 
away distinctly visible. At times above the 
greenish-white light, light varying from pole 
pink to deep red was observed, but chiefly on 
the eastern side of the meridian and high up, 
at least 76**. Suspecting that the latter phe- 
nomenon might be an illusion due to a com- 
plementary after-image of the brighter display 
lower down, we examined it carefully with the 
light from the rest of the display cut off for a 
considerable time but could not see that this 
made any difference. The display was ob- 
served until 9.40, when it had not ceased. 

Are not these phenomena, i. the dark seg- 
ment below the bright arch and the pink color, 
unusual in such low latitudes! 

Charles A. 

Qartibxt Aoaiuuct, 

OaAHOX, N, J. 


SCIENTIFIC BOOKS 
Experimental Pharmacology, By DixinB £. 
Jackson, Ph.D., lf.D., Associate Professor 
of Pharmacology, Washington ITnivorsity 
Ifedioal School, St. Louis. St Louis, 0. Y. 
Uosby Company. 1017. Pp. 580, with 390 
illustrations. Cloth. Price $4. 

Bcieutific text-books may be conveniently 
grouped into two classes: the majority have 
for their object the adequate, concise and 
dear preaentotion of the principal facts and 
data oonoeming the subject they deal with, in 


logical order and with a due regard to their 
relative importanoe. Such works are generally 
impersonal in oharmoter and introduce the au- 
thor’s views only incidentally in connection 
with the sections dealing with the particular 
lines of work in which they have been inter- 
ested. Another class of text-books, however, 
may be characterised as distinctiy ^'individ- 
ualistic ’’ in style and seem to have for their 
purpose primarily the exposition of the au- 
thor’s methods and views, idegating all other 
matter to a secondary place. Such a presenta- 
tion of the subject is perhaps a natural one 
for the pioneer in a new domain of science and 
may be exemplified in case of pharmacology 
by Schmiedeberg’s well-known little book, but 
when a science has once reached a high de- 
velopment, as is true of the pharmacology of 
the present day, this form of treatment in any 
hands but those of a great master is apt to be- 
come somewhat one-sided and provinciaL 

Within the last few months we have seen the 
publication in this country of two text-books 
on pharmacology which well exemplify the 
two classes just mentioned. SoUmann’s 
"Kanual of Pharmacology and Laboratory 
Guide” — the recent new edition of his older 
work, greatly amplified, revised and rear- 
ranged — is an excellent example of scientific 
exposition belonging to the first or "imper- 
sonal ” class. 

Jackson’s " Experimental Pharmaoology,” on 
the other hand, is certainly "individualistic” 
in character, and must be put in the second 
doss described above. It is not an ordinary 
"text-book” of pharmacology but is preemi- 
nently Jackson's text-book of pharmacology. 
The personality of the author is patent on al- 
most every page of it; and therein are ex- 
pressed both the merits and the demerits of 
the work. On the one hand, even a superficial 
examination of the treatise rerveals, as is wdl 
known, that the author is a master of tech- 
nique and the descriptions of various devices 
and experiments originated or improved by 
him are, in so far as they are new, illumina- 
ting and useful On the other hand, the au- 
thor unfortunatdy, in exactly the same man- 
ner as he treats new and original manipula* 
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tioni^ alfo enpatutcs upon non-«Mentuli and 
indiaoriminatdy deroiaa a great deal of Tain- 
able qAoe to detailed and minute deaoriptiona 
of ordinary experiments wdl known to erety 
physiologist and pharmaoologiatp oonveying 
the impression as if the methods taught by the 
St Louis school were the only and the best 

The mass of unimportant details which are 
crowded into the book is surprising and it is 
doubtful whether they will prove profitable 
even to the student It is a truism that no 
experimental science can be learned from a 
text-book and it is inherent in the nature of 
experimental investigation that subordinate 
details of various procedures have to be modi- 
fied under various circumstances and condi- 
tions. It is very doubtful, therefore, whether 
pages of detailed description of every step in 
a given experiment may lead to a better grasp 
of its general features Indeed, such didacti- 
cism may endanger the principal purpose of 
the exercise by diverting the student’s atten- 
tion from the main features of the problem. 
Many minutis should be best left to the com- 
mon sense of the experimenter, and will be 
learned by the beginner on the first day he 
spends in the laboratory. A single demon- 
stration in the lecture room or the workshop 
will teach the student more than a hundred 
pages of detailed description. For this reason 
long descriptions with illustrations of how to 
tie an animal on the operating table and simi- 
lar incidental and trite matters seem to us 
trivial and entirely superfluous. Such direc- 
tions might possibly be found useful by a self- 
made pharmacologist on an isolated island — 
a Robinson Orusoe with pharmacological tend- 
encies— with no one to guide him, but are 
needless and purposeless in a country where 
good teachers are to be found and well- 
equipped laboratories are acoossible. 

The title "Experimental Pharmacology” 
as applied to the present work seems to one 
familiar with pharmaoological text-books to 
be somewhat misleading. One unoonscioudy 
expects to find a work along the lines of the 
" Experixnentelle Pharmakologie ” of Meyer 
and Oottlieb, namely, a logical presentation of 
important pharmaoological facts based upon 


the best modem experimental data. Jackson’s 
book is in reality a laboratory manual which 
aims to present pharmacological deductions in 
connection with typical experiments described 
by the author. This fact explains best the 
rather one-sided character of the work, for in 
presenting the subject the author has laid the 
greatest stress upon the experiments in which 
he is an adept, and along the lines in which he 
has been personally interested. Thus, for in- 
stance, the whole group of heavy metals (iron, 
mercury, arsenic, etc.) is practically un- 
touched in the text-book; they are not even 
mentioned in the index. On the other hand, 
the comparatively unimportant minor element 
or metal, vanadium, with which the author has 
done some work, receives considerably more 
attention than it deserves. 

An extraordinary feature of Jackson’s 
"Pharmacology” is its wealth of illustra- 
tions. The book is listed to contain 636 pages, 
including 390 illustrations. As many of the 
cuts are full-page, the drawings occupy about 
half of the book. Some of these are well exe- 
cuted and should prove extremely useful This 
is especially the case with the reproductions of 
careful and complicated dissections and vari- 
ous Bohomatic illustrations of nerves, blood 
vessels and other structures with which the 
book abounds. Furthermore, the drawings of 
new and original methods for studying oircu- 
lation, pulmonary pressure^ anesthesia, etc., 
will also be found of help. The diagram of 
the involuntary nervous system (p. 386), how- 
ever, is not as lucid and explicit as that of 
Langley or the modifications of the latter to be 
found in Meyer and Gottlieb’s "Pharmacol- 
ogy.” A large number of kymographic trac- 
ings are also a distinctive feature of the book, 
but here again the author’s personality is per- 
haps unduly accentuated by their seleotiom 
Thus we have noted some twenty or more 
tracings scattered promiscuously throughout 
the book, which illustrate bronoho-constrio- 
tion and broncho-dilatation, a method of ex- 
perimentation for which the author has become 
well known. While many of the illustrations 
are well chosen and instructive, a large num- 
ber may be found interspersed among them 
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irbioh «6 deem entirdy tnperfltioiie. We fail 
to dieoern the prurpoee served by pioturei of a 
“graduated cylinder,’’ a “beaker,” a “burette 
and rubber tubing,” a " specimen jar,” “ small 
wooden tablea,” a “casserole,” a “s^pel,” a 
“ hemostat,” an “ evaporating didi,” or of 
clamps, forceps, screws, scissors, oxygen tanks, 
hand bellows, bottles for holding stodc solu- 
tions, and similar common ntensils with which 
every student and laboratory boy becomes fa- 
miliar as soon as he enters the class-room. 
Snob illustrations could be obtained at a much 
less expense, if need be, from any Isboratory 
supply dealer, by writing for an illustrated 
oatalogua 

Barring the unnecessary mass of subordinate 
detail in the text and illnstrations, Jackson’s 
treatise baa certain admirable features. The 
style of the author bespeaks his intense ear- 
nestness of purpose and interest in the sub- 
ject The descriptions of his original or im- 
preyed methods are often admirable and il- 
luminating. A number of experiments are de- 
scribed which are not found in the ordinary 
text-book. Among these may be mentioned 
especially experiments on the eyes, intra- 
tracheal insufflation, elaborate and newer meth- 
ods of anesthesia, onoometric and other ex- 
periments on the spleen and other organs, 
methods for the study of esophageal, vesical 
and uterine oontraotiona, and the author’s 
chef oeuvre — ^his ingenious methods of study- 
ing pulmonary conditions, namely, pulmonary 
oircalation, pulmonary pressure, and the con- 
tractions of bronchioles. Altogether, Jack- 
son’s “ Pharmacology ” is a unique and inter- 
esting work and will be found helpful by the 
pharmacologist, especially in the execution of 
some particular kind of work. 

David I. Maoht 

PHAXICACOLOCIOAL liABOaATOIT, 

Johns Hotkins Univebsitt 


APHIS IMMUNITY OP TEOSINTE-CORN 
HYBRIDS 

Obtain properties and functions are pos- 
sessed by some plants and animals providing 
them exemption from disease. The use of the 
word disease as applied to plants is sometimes 


restricted to bacterial and fungous parasitism 
and its effects. It is also sometimes applied 
to disorders brought about by various forms 
of malnutrition, including attacks by insects 
and other low forms of animal life. 

When the favorable eonditioas of life are so 
Bsrioosly interfered with by any agency, so that 
the life of a part of a plant or of the whole jdaat is 
threatened, we reoognlM disease in that plant 

W^en a plant is able to repd such devas- 
tating forces, more or less completely, it is 
said to possess corresponding degrees of total 
immunity. 

Plants and animals are also subject to dep- 
redatory attacks of wmall animal life, parasitio 
in nature, but not producing what is ordinarily 
conceded as organic disease. Oertain individ- 
uals repel or resist such depredations and it 
seems proper to call this phenomenon im- 
munity. 

It is with a behavior belonging to the last- 
named category that this account is concerned. 
The appearance of an instance of total im- 
munity of any kind in an economic plant or 
animal seems eligible to record, and especially 
when the immunising factor is hereditary. 

During the early summer of 1918 there were 
grown in a greenhouse four short rows of 
or first generation hybrid plants coming from 
seed produced by fecundating teosinte, ITu- 
clauea mexicana with pollen of yellow dent 
com, Zea indentata,^ In the same bed, and 
immediately adjoining the hybrid rows, were 
grown one row of the parent strain of teosinte 
on the one side and four rows of the parent 
strain of com on the other. 

1 Teosinte and com are both members of the 
grass family, but are dsssed in different genera. 
They hybridise freriy with earii other, although the 
teosinte is decidedly grasslihe In appearance pro- 
daeing small two-rowed fruiting spikes in marked 
contrast to ears of dent com. The first hybrid 
generation is intermediate in strueture between the 
two parents, but more nearly resembling the teo- 
■lute in tillering profusely and being tall, slender 
and foliaeeoas. The hybrid ears are also email, 
fitting rigidly Into a cavity of an Intemode of the 
raebis whlrii disjoints iMdily at matorlfy, but 
succeeding generations produce some larger fruit- 
ing spikee more like the dent-eora parent. 



Oormm 19, 1917] 


SCIENCE 


801 


Ai ibd qving %ouon adTanoed sereral 
qpaoias of anti began riaiting thia bed. Later, 
oobniea of aphia were found upon the roots of 
the com, and finally heavy infeatationa upon 
the upper ports of a number of the com plants. 
During four months of almost daily somtiny 
no aphia was ever disoovered upon either the 
teosinte or the hybrids. Ants were noticed 
occasionally upon these plants but their visits 
were apparently fruitless. A. dozen or more 
hills of teosinte had been grown in 1900 and 
again in 1010 in oomflelda heavily infested 
with ajdiiB, but none had been noticed on the 
teosinte, although no particular attention was 
given to this question at the time. 

The colonies of aphis in the greenhouse 
were sprayed effectively at intervals, but new 
colonies again appeared on the com. It is 
well known that com plant aphis, when not in 
the winged state of metamorphosis, frequently 
depend upon ants for transportation over 
short distances, e. g,, from one plant to a 
neighboring plant, as well as from one region 
to another on the same plant. The ants act 
as herders and protectors of the aphis, taking 
their toll in the sweet sticky fluid secreted by 
the aphis. The aphia are moved to a new 
feeding spot or pasture when the supply of 
fluid is not satisfactory to their herders. 

The occasional appearance of ants searching 
over the teosinte and hybrid plants, indicated 
that the ants undoubtedly were willing and 
perhaps did perform their share of the com* 
pact, and that the aphis were unable to sub* 
sist upon the tissue of these host plants. 
Aphis in the winged stage, probably, lodged 
many times upon the immune plants. 

It was learned that there were two reoog* 
nizd forms of aphis involved in the problem, 
namely, the com root-aphis, Aphis maidU 
Todieis, and the com plant-aphis. Aphis maidis; 
one working only or almost entirely on the 
roots and the other on the culm of the com 
plant The former is more numerous and 
destructive in com fields. 

The attacks of the sap-sucking aphids do not 
produce disease other than depleted plant 
tissue and local lesion in the area upon which 


they are at work. A portion of the insect 
secretions is waste— popularly known «■ 
" honeydew ” — and produces the oharaoteristio 
sticky, gummed and soiled surface wheore the 
aphis and the ants have been, operating. 

Just as there is no important grape-growing 
region free from the devastating woolly aphis 
or phylloxera of the vine; so, also, there is 
probably no corn-growing region of impor- 
tance, m North America at least, which is 
free from the root-aphis of oom. There is no 
way of estimating accurately the enormoua 
loss in reduction of yield caused by these m- 
sects which are steadily increasing in num- 
bers and extent of migration, but this loss is 
known to be very great indeed. In Central 
Illinois the damage by the com root-aphis 
sometimes causes total failure of the crop in 
limited areas. 

Careful cultural methods may reduce con- 
siderably, for the time being, the number of 
aphia in a cornfield, yot the field may become 
roinfestod from surrounding, untreated Adds 
of com and from other plants upon which the 
aphis are known to subsist 

Forbes reports finding from eleven to twenty- 
two generations of com root-lice in one season. 
He estimates three hundred and nineteen bil- 
lion lice and three trillion eggs left in the 
ground at the end of the season for each louse 
hatched in the spring. Those figures are based 
upon the average rate of production with no 
undue break in the cycle. 

It is this high rate of multiplication by a num- 
ber of fuceesalve generations which makes the root 
lice so destructive, even in fields first entered by a 
few winged lice borne on the wind from tome 
neighbonng field which has become more or lees 
overstocked. 

We may conclude that improved cultural 
methods and other common treatment will, at 
best, protect tho cornfield only for a short in- 
terval. A more effectual remedy and per- 
manent solution of the problem is to be wel- 
comed. Tlie amount of work connected with 
a thorough investigation of this discovery 
would have been far greater than the writer 
was able to undertake personally in connection 
with his other duties. 
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Perfaapt in no one initanoo of reported re- 
•isUnoe. to diseiM and ineeot attadc haa the 
nature of the immunity bem fully aaoer* 
tained or circumeeribedt although it is gener- 
ally conceded as being highly desirable to 
determine the particular immuniaing proper- 
ties. In some oases it is thought to be due to 
hardiness of the indiridual, or rigor of growth; 
in others* to the durability* composition, or 
peculiarity of structure of the affected tissue. 

In the plantlet stage of growth there is not 
much difference between the corn and the 
teosinte except that the leaves and stem of the 
latter ore narrower and more dender. As the 
plants grow older die leaves of the teosinte are 
tougher and more leathery in texture* with pro- 
nounoed teeth along the edges of the leaf. 
The com leaves become slashed and tom to 
ribbons by wind storms, while the long narrow* 
and tough leaves of the teosinte remain entire. 
The sap of the com plant is sweeter than the 
sap of the teosinta 

In the above-mentioned features the F, re- 
sembles the teosinte more than it does the 
com. Since the aphis are sap suckers, the 
sweeter juice and more readily penetrated epi- 
dmmis of the com plant may be the deciding 
factors of immunity for the teosinte and the 
hybrid. This remarkable immunity appar- 
ently provided material upon insect parasitism 
as a means of determining genetic relation- 
diip and elucidation of the problem of inher- 
itance of immunising properties in plants. 

W. B. OXRlffBlT 
iLLmcuB Aokioultuxaz. BxnBncxNT Sranoir* 
TJbbaha* Ijjm 


SPECIAL ARTICLES 
TBS TILLBUNO Or WBBAT 

Duanra the past eight years the writer has 
made a rather extended study of the tillering 
of winter wheat The factors studied may 
be divided into two general classes, vis., he- 
redity and environment It has been found 
that the tendency to tiller appears to be 
largely a varietal charaeteristio. In order to 
study the bdiavior of the wheat plant with 
respect to tillering it was found necessary to 


idant the kernels in hills 6 by 6 in. apart 
Two kemela were planted and later the plaati 
thinned to one per hilL This method of seed- 
ing allowed the plant sufficient space to ex- 
press rather fully its tendsnoy to tiller. Beed- 
ings were also made by drilling in rows as is 
usually done in practical wheat culture. In 
this case* however* the number of tillers per 
plant could not be so aocurately determined 
at harvest owing to the crowded condition of 
the plants in the row. As the plants came 
up the number was determined for a definite 
length of drill row. At harvest Ihe total num- 
ber of culms within this space was noted and 
divided by the number of plants. This gave 
the avenge number of tillers per plant. 
Where the wheat was seeded in hills each plant 
was cut separately and the culms counted. 
The mean for each variety was then deter- 
mined by dividing the total number of culms 
by the number of plants. More thsn IfiO 
varieties and strains of winter wheat were 
included in these tests. It was noted that the 
bearded wheats as a class seem to tiller more 
freely than the smooth. In order to test this 
characteristic of varieties more thoroughly 
identical varieties were grown the same season 
on both fertilized and untreated soil. All of 
the experiments were conducted in the fidd. 
The following table gives the average number 
of tillers per plant for four varietios of wheat, 
two smooth and two bearded. 


TABLX I 

Number of TiUerg per Plant of Four VorieUM 
Orown under Different CondUione 


twe 

No. 

BmooUi 

BmiM 

Bed Wm 

luTtnolbli 

BedWooder 

Medumoeui 

1 

6.13 

4.74 

6.10 

706 

2 

606 

4.13 

0.73 

672 

3 

6.46 

0 24 

8 81 

800 

4 

3 30 

404 

5.68 

6.68 

5 

7.10 

6.28 

8.68 

0.30 

e 

294 

2 78 

4.02 

4.44 

7 

408 

4.81 

6 33 

7.16 

8 

220 

273 

3.16 

4.63 

9 

1.00 

1.22 

1.77 

1.92 

10 

102 

.08 

1.20 

1.46 

11 

.08 

.07 

1.06 

1.20 

12 

1.14 

2.04 

2.06 

2.63 

13 

1.01 

1.07 

1.81 

160 

14 

101 

1.10 

1.46 

1.89 



OOfOBB 19, 1917] 


SCIENCE 


393 


As indicated in the table these yarieties 
irare grown under 14 different oonditionsi 
oorering a period of eight years. In tests 
one to eight inolnsiTe the yarieties were 
grown individnally by the hill method, while 
in the remainder of the tests the grain was 
grown in drill row. It will be noted from 
Table I. that the bearded yarieties haye pro- 
duced more tillers per plant in every case. 

In Table 11. is given the summary of the 
results with all varieties included in the dif- 
ferent tests on tillering. The number of ya- 
rieties together with thoir repetition in the 
13 different tests amounts to 978 oases. For 
the sake of oonvenience the ten highest and 
the ten lowest tillering varieties in each test 
are separated into a smooth and a bearded 
group. 

TABLK n 

Summary of Variety Test on TUleriny ehowinff the 
Froportion of Bearded and Smooth Varietiee 
in the Highest and the Ten in 
Booh Test 


Tart 

No oCVtrtodM 

BlttwMToo 

Loam Tm 

No otTlItan 
p«- Float 










No. 

Total 

1 

1 

1 

1 

1 

1 

i 

SmooCIi 

1 

84 

61 

33 

10 

0 

1 

0 

137 

1 12 

2 

76 

37 

30 

0 

1 

2 

8 

2 16 

I 06 

3 

67 

26 

32 

8 

2 

0 

10 

1 26 

1 11 

3-4 

67 

26 

32 

7 

3 

1 

0 

1 08 

101 

4 

67 

31 

36 

0 

1 

2 

8 

7 70 

602 

5 

68 

20 

20 

0 

1 

3 

7 

3 21 

286 

3-4 

68 

20 

20 

8 

2 

3 

7 

1 08 

146 

6-3 

58 

20 

20 

0 

1 

4 

6 

1 10 

106 

6 

113 

60 

63 

10 

0 

2 

8 

1.40 

123 

6-4 

113 

00 

63 1 

9 

1 

2 1 

8 

1 18 

104 

7 

63 

26 

28 1 

7 

3 

1 1 

0 

1 28 

1.13 

8 
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The number of tillers per plant refers to 
the average for all bearded and all smooth in- 
cluded in each test. It will be .seen that the 
larger proportion of the high tillering vari- 
eties in every test is bearded while the greater 
number of the low tillering varieties is 
smooth. Of the 180 oases of the ten highest 
tiUering varieties, 111, or 85 per cent, are 


bearded; of the 180 oases of the ten lowest 
tillering varietiea, 106, or 80 per cent, axe 
smooth. The results of these teats indicate 
that the bearded varieties have a greater ca- 
pacity for tillering than the smooth. 

In the study of environmental factors it 
was found that the rate of saving a space 
per plant has a marked influence on the num- 
ber of tillers produced per plant. Close seed- 
ing resulted in a smaller number of tillers 
per plant, earlier maturity and a better qual- 
ity of kernel than wide seeding. The time 
of seeding determines to a large extent the 
rate of tillering. Early seeding is accom- 
panied by a larger number of tillers per plant 
than late seeding. The time of seeding, the 
number of tillers per plant, the yield per plant 
and the quality of grain are closely corrdated. , 
The competition between plants induced by 
heavy seeding is more marked among smooth 
wheats than among the bearded. It appears 
that heavy seeding has a greater effect in les- 
sening the number of tillers, the length of 
culm, spike, and yield of grain in smooth 
wheats than in beuded. The fertility of the 
soil is a factor that directly affects the rate 
of tillering. Nitrogen and phosphoric acid 
seem to stimulate the production of tillers; 
IHitash has little or no effect. The relation 
of tillering to yield is shown by the increase 
in the yield per spike as the number of tillers 
per plant increases to 4 or 5, beyond this the 
yield per spike is more or less uniform. The 
low tillering plants of a variety produce a 
smaller yield per spike, and the grain is of 
poorer quality. These experiments have 
shown quantitatively the effects on the rate 
of tillering of such factors as time and rate 
of seeding, the kinds of fertiliser and the re- 
lation of the number of tillers per plant to 
other characters. The tendency of bearded 
wheats to tiller more freely than the smooth 
has not been brought before to the attention 
of the wheat grower. A close analysis of 
these results indicates that there is a physio- 
logical difference between the two types of 
wheat which may mean that the bearded 
sorts are able to make better use of the plant 
food supplied or are able to extract it from 
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the toil more easily then the smooth type of 
gniiL 

A. E. OtAOTHAK 

Dilawau AmioiMimAL Szr. Statiom 

A KBANS OF TBANUflTTlMO THE FOWL 
NBMATODa HETBRAKXt PAPILLOSA 
BLOCUa 

A BEOKNT experiment demoiutrated that the 
fowl nematode, HeUraku papittosa Blooh* 
may be transmitted to ohiokena by the feeding 
of a dung earthworm, SelodrUua pieaeUri 
hempeli Smith.* The thirteen fowls (three 
of them controls) used in the experiment were 
hatched in an incubator, reared in a worm- 
proof field cage,* end given food free from 
animal tissues, while the dung earthworms 
were taken from a poultry yard in which the 
fowls were heavily infected with H, papOlcm, 
When these chicks were about five wedcs old, 
they were given dung earthworms every few 
days until each chick had ingested approx- 
imately forty worms. Of ten chicks so fed, 
four became infected with H, papSIosa, the 
results of these examinations being as follows : 

Ohich 104, examined sixty-four days after 
first feeding, nine nematodes in the caoca, 

Ohich 117, examined one hundred thirty- 
seven days after first feeding, one nematode 
in the right csscum, 

Ohich 128A, examined twenty-nine days 
after feeding, two nematodes in the cbscb. 

Ohich 180A, examined twenty-seven days 
after feeding, two nematodes in the cseca. 
The six remaining chicks and the three con- 
trols wore free from nematodes. 

As is well known, these small nematodes 
commonly occur in the ceoa of fowls, although 

1 Contribution No. 19 from the Zoological Lab- 
oratory, Kansas State Agrienltnral College. Aid 
of Adams Fond. 

sThe Identifleatlon of this nematode has been 
verified by Dr, B. H. Bansom, Zoologist, B. A. I., 
U. 8. Dept Agr., Washington, D. C. 

• The earthworms were Identified by Professor 
Frank Smith, Unirersity of Illinois. 

4 The field cage with Its floor and eighteen-inch 
waBo of eement is so eonstmeted os to be prao- 
Ueally iaseet-proof also. Kxaminatlops of emi- 
trol ehiekens every few weeks for three years have 
not yielded a etngle pararitie worm. 


they are not Infrequently found in Ihe large 
inteetine. Of three hundred ninety-five chick- 
euB takefh locally and examined in this lab- 
oratory during the last three years, two hun- 
dred ninety-three (74.1 per cent) were in- 
fected with JET. papiUoao. The average infec- 
tion was 84.4 nematodes, but a single infection 
of one hundred nematodes is not uncommon, 
and in one instance a fowl contained three 
hundred twenty-six of these parasites. 

The means by which chickens become in- 
fected with H, papiUosa is not wholly under- 
stood. Evidently, in some oases, a dung earth- 
worm traoBmits these nematodes, but whether 
the relation between the two worms is one of 
parasitism or merely that of an association 
has not been fully determined. The presence 
of certain nematodes both free in the neph- 
ridia and imbedded in the muscles of earth- 
worms furnishes a suggestive hypothesis. 
Dung earthworms are of common ocourreuce 
in the local poultry yards, and it might be 
possible to account for the rather heavy nem- 
atode infection of fowls from this source 
alona But Leuckart long ago pointed out 
that H. papilloca may develop directly, accord- 
ing to Railliet and Lucet,* who, by feeding to 
a fowl eggs removed from the uterus of H. 
papiUosa, secured a direct infection of fifteen 
of these nematodes. The writer, likewise, has 
obtained direct infections by giving eggs of 
this nematode to fowls reared under controlled 
conditions. These data indicate that the re- 
lation of the nematode to the earthworm is 
that of an association, in which case the eggs 
of the former might be carried on the riimy 
surface of the earthworm or in its engulfed 
food. However, the evidence is not such as 
to preclude the possibility that thia earthworm, 
H. gieselen hempeli, may, in some way, serve 
as an intermediate host of JJ. papiUoea, and 
it is hoped that experiments now under way 
will reveal the nature of this relation. 

Jakes £. Aokket 

Hanhattam, Kanb. 

• Bainiet, A., et Lueet, A., Observations sC 
fixpCrienees sor qaelqaes helminths du genre Hstsr- 
oMs Dajardin,’^ BeU. Boo, JSooL France, Par., ITs 
117-120, 1802. 
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THE SIGNIFICANCE OF MATHE- 
MATICS ^ 

Several circumstances combine to render 
peculiarly fitting a consideration at this 
time of the significance of mathematics. Of 
late we have heard much from real or al- 
leged educators, tending to show a lack of 
appreciation on their part, if not on the 
part of the public, of l^e vital part which 
mathematics plays in the affairs of human- 
ity. These attacks were beginning to re- 
ceive some hearing in the educational 
world, on account of their reiteration and 
their vehemence, if not through intrinsio 
merit. 

A counter influence of tremendous pub- 
lic force, whose import is as yet seen only 
by those most nearly interested, has now 
arisen through the existence of war and the 
necessities of war. To the layman, lately 
told by pedagogical orators that mathe- 
matics lacks useful application, the evident 
need of mathematical training on every 
hand now comes as a distinct surprise. 

The attacks on mathematics, and the 
lay conception of the entire subject, cen- 
ters naturally around elementary and sec- 
ondary instruction. We ourselves, college 
teachers of mathematics, have commonly 
talked of current practise and of reforms, 
largely with respect to secondary educa- 
tion. The third influence which contributes 
toward the present situation and which 
may strongly affect its future development 
is formation and the existence of this 
great association, which affords for the first 
time in the history of America an adequate 

iBetiruig Presidential Addrees, Mathematiesl 
of America, Bummer meeting, Glere- 
land, September 6, 1917. 




396 


SCIENCE 


[N. & VoL. ZLVl. No. 1191 


forum for the discussion of the problems 
of collegl&te instmotiou in math^nstics. 

As retiring president of the association, 
I know of no more fitting topic than that I 
have chosen. It vitally concerns us; it is 
bound up with the functions of this asso- 
ciation; and the times in which we live 
seem to point forcibly toward its considera- 
tion. I shall attempt to outline to you my 
own views on the true significance of 
mathematics, and to sketch what I for one 
would be glad to see this association pro- 
mote. 

In speaking of the significance of mathe- 
matics, I understand that wo mean not at 
all the baser material advantage to the in- 
dividual student, not at all a narrow utili- 
tarianism, but rather a comprehensive 
grasp of the usefulness of mathematics to 
society as a whole, to science, to engineer- 
ing, to the nation. Any narrower view 
would be unworthy of us ; any narrower de- 
mand by educators means a degraded view 
of the purposes of education in a democ- 
racy. 

Specially under the stress oi war, pub- 
lic attention may be secured for the real 
claim of mathematics as a public necessity, 
not only to be employed by a few special- 
ists, but also to influence and to determine 
the conduct and the efficiency of thou- 
sands. 

Thus a knowledge of trigonometry and 
of the trigonometric theorems of geometry 
is a prime requisite for the successful and 
efficient conduct of our armies, not only 
by a few engineers who are to make maps 
and to train artillery, but also for all offi- 
cers to whom the lives of men are en- 
trusted. Any one of these officers, cut off 
with his force, without a superior engineer 
at hknd, may lose his position and the Uvea 
of his men if he is ignorant of the signifi- 
cance of these propositions. Ignorance at 
such a crisis would be next to treason; it 
would be incompetence. 


Do we, in trigonometry, so brii^ out tiie 
significance of the fundamental ideas on 
right triangles that the officer who faces 
such a test will sense the possibility of find- 
ing a range, or estimating a distance, with- 
out help and without instruments or tables t 
Frankly 1 do not believe that we have been 
doing this, even in such a practical subject 
as trigonometry. We have been too often 
content, and too often solely seeking, even 
here, the knowledge of intricate formalisms, 
of formulas and rules and theorems, of 
operations done mechanically. Too often 
we have omitted, even here, to give insight 
into the rather obvious significance of 
these rules and formulas. 

On the whole, however, trigonometry is 
the one subject in which some small meas- 
ure of insight has usually been secured. 

If I now tom to other topics of our cur- 
riculum, may I not name scores of equally 
vital topic, usually studied by our students, 
in which insight is rarely gained! 'Let me 
mention some such instances: 

In algebra, as taught in colleges, among 
the topics always considered are fractional 
exponents, logarithms and arithmetic and 
geometric progression. To many, frac- 
tional exponents remain a pure formalism, 
learned by rote and unappreciated, con- 
nected neither with the other topics just 
mentioned nor with any realities of life. 
That fractional exponents occur in expres- 
sions for air-resistance (as in airplanes), in 
water resistance (as in measuring stream- 
flow), in electricity (as in induction), 
would surprise moat students who pass our 
courses. That these exponents are determi- 
nslble and are determined by logarithms 
would surprise students and some teachers, 
even if the essential equivalence of expo- 
nents and logarithms is adequately empha- 
sised. The ides of a compound interest 
law, namely, that one quantity may pro- 
ceed in arithmetic progression as another 
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related quantity proceeds in geometric pro- 
gression, is ordinarily not brought out, nor 
is the fact that this same situation lea^ to 
a logarithmic law. 

The omission of these and similar vital 
connections, both of mathematics to the ex- 
terior world and of one topic in mathe- 
matics to another, is directly responsible for 
the failure of algebra to reach the hearts 
of our students, and for the failure of the 
students to gain real insight into the sig- 
nificance of the subjects they so dully learn. 

I shall not dwell long on any one topic, 
for I desire to emphasize the existence of 
significance for life and society in the en- 
tire range of mathematical courses, and I 
desire to call your attention to the failure — 
shall I not say our failure f — to bring to 
light that significance. 

Let me turn to analytic geometry for 
another instance of our traditional blind- 
ness, if it be that — our sin, if it is not blind- 
ness. Here, as before, applications abound. 
Most of the results of scientific experiment , 
to-day are known and are recorded not by 
algebraic formulas of traditional form, 
but solely by curves traced in our tradi- 
tional style, showing graphically the func- 
tional relations between two or more inter- 
dependent variables. Laws of physios, of 
chemistry, of every quantitative science, 
expressed by such means abound. The ef- 
fort of science may well be said to be to de- 
duce from such graphical functions the 
corresponding laws in algebraic or formal- 
istic form. 

Yet to most students of analytic geom- 
etry, precisely the reverse view seems to be 
our aim. The significance of analytic geom- 
etry as a piece of scientific machinery is 
totally lost, and the subject sinks to the 
level of dubious value in the minds of our 
students and of half-informed educators. ' 
In the present emergency, popular convic- 
tion of the real significance of analytic 
geometry for society is being attained, and 


may be fostered, through the occurrence of 
just such graphical laws in the dynamics 
of airplanes, in artillery performance (bal- 
listics) and in wireless telegraphy. Here 
as in general in science, moA of our infor- 
mation on functions is now in graphical 
form, and the desire to express the func- 
tion in equation form illustrates the funda- 
mental demand of science, and the funda- 
mental significance of analytic geometry. 

That the calculus is regarded as dry and 
uninteresting by many students, and that 
its value is occasionally doubted, is the 
strongest proof possible that its significance 
is not grasped. Here the connection with 
realities is so easy and so abundant that it 
is actually a skillful feat to conceal the fact. 
Yet it is done. I know personally of courses 
in the calculus (and so may yon) in which 
the pressure to obtain and to enforce mem- 
ory of formal algebraic rules has resulted 
in absolute neglect of the idea that a deriva- 
tive represents a rate of change 1 I know 
students whose whole conception of inte- 
gration is the formalistic solution of inte- 
grals of set expression by devices whose 
complexity you well know. That an in- 
tegral is indeed the limit of a summation, 
and that results of science may be reached 
through such summation is often nearly 
ignored and not at all appreciated. That 
the ideas of the calculus should fall so low 
as to consist mainly in formal diiferentia- 
tions and integrations of set expressionB 
must indeed astound any one to whom the 
wonderful significance of the subject is at 
all known. Moreover, it must convince any 
liberally minded educator who takes our 
own courses as a true representation of 
mathematical values that even the calculus 
is of no importance for real life or for so- 
ciety. 

I might proceed to other conrses~-differ- 
ential equations as given by Forsyth, the 
theory of equations as by Burnside and 
Panton or as by even the most recent 
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writers, the theory of fonotion (without 
any hint of its manifold oonneotiona with 
physics), the caknlus of variationa (de- 
natured, without a hint of its vast impor- 
tance in mechanics and elsewhere), projec- 
tive geometry (with no mention of desorip- 
tire geometry nor the representation of 
space forms). 

In all these, tradition has been leading us 
as far astray as it has in those more elemen- 
tary courses of the secondary school, which 
we are wont to criticize. Shall we not 
search our own house f Shall we not ask 
if our own collegiate and graduate courses 
in mathematics demonstrate to students the 
real significance of the theory they covert 
Have we denatured each subject until in- 
sight is eliminated and only formalism and 
logical tricks remain f 

So long as this blight remains, we must 
expect and we shall deserve public disdain 
and sincere doubt of our value to humanity. 

It should be unnecessary for me to ex- 
plain my own deep interest in the logical 
and cultural side of mathematics. Cer- 
tainly I would be the last to belittle its 
great spiritual values. But this is for the 
specialist rather than for the uSual student. 
Values to the world at large must be stated 
in terms of more concrete realities. Shall 
we hide the fact of the immense service of 
mathematics to society T To emphasize 
beauty and pleasure to the entire exclusion 
of the more convincing argument of benefit 
to mankind is as quixotic and short-sighted 
as is the corresponding formalization of our 
courses of instruction. To ignore the sig- 
nificance of our great subject is to spurn 
our birthright. 

Let me then, in retiring from ofBce in the 
association, leave with you the sincere hope 
that a part of the work of this association 
be to impress upon the public the great 
value of mathematics in its direct effects 
upon life and upon human society. To ac- 
oomplish thiSi-end, a most effective means. 


and one ready to hand, is to bring out to 
our own students, not haUheartedly, but 
with vigor, not a few but all available facts 
that shed Ught on the real meaning of what 
we teach. Let this association be a focus 
from which such doctrine may emanate, a 
forum in which such views may be empha- 
sized and detailed. Thus I to-day have 
mentioned to you a few samples of onr 
neglect, in haste and by name only. Shall 
we not discuBB among ourselves these and 
other means toward the end, other topics 
whose significance is commonly lost or 
neglected, other xmints of view that will in- 
crease insight, even if it be at the expense 
of a few formulas or theorems that we tra- 
ditionally treasure. 

To the same end, may I now emphasize 
what seems to me a great if not the great- 
est function of this association t In Amer- 
ica, up to recent years, the beauty and in- 
terest centering in pure mathematics has so 
absorbed all mathematical talent that we 
have almost if not quite neglected that 
other phase of mathematics in which the 
significance of all we do is so self-evident: 
applied mathematics. This association has, 
through its journal and through its meet- 
ings, already demonstrated its willingness 
and its ability to foster mathematics of this 
type. On this side of mathematics, not 
only discussion of the mathematics taught 
or to be taught, but even research papers of 
high grade have had in the past no ade- 
quate means of exposition. The wonderful 
work of Qibbs was for this reason long 
buried in the obscure Connecticut Academy 
and mathematical advancement along the 
important lines that he laid down was de- 
layed or wholly prevented. The great woric 
of O. W. Hill, which included profound in- 
veetigations on infinite determinants, was 
for the same reason unknown and unap- 
preciated by many mathematicians in this 
country until near his death, and woric by 
others along the lines he mapped out was 
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diBooaraged and delayed. Thus Amerioan. 
mathematicB has suffered not only in repa> 
tation, through the suppression of what are 
perhaps the greatest American achieve* 
ments in mathematics, but also in that en- 
couragement necessary to the establishment 
of a strong school. The same may be said 
of the essentially mathematical researches 
of other men still living, whom I hesitate to 
name,* whose woilc is scattered through 
journals on general science, journals on as- 
tronomy, journals on life insurance, jour- 
nals on engineering, and so forth. 

Already there have been published by the 
Monthly articles of research on topics in 
insurance, on mathematical history, on me- 
chanics, and on other applied branches of 
mathematics. In the first annual meeting. 
Professors Wilson and Webster presented 
their own studies on the mathematical 
theory of the dynamics of the air. At the 
last summer meeting Professors Hunting- 
ton and Hoskins presented studies on the 
foundations of mechanics. Such work, 
though deserving of high praise, has long 
had no suitable center for exposition and 
for encouragement. This association has 
afforded a means for exposition, as within 
the field of mathematics in its broader 
meaning, of papers in applied branches of 
mathematics. I trust that we shall con- 
tinue this policy, and that we shall no 
longer rule out of our circle in mathe- 
matics, those who find the problems of ap- 
plied mathemaltics peculiarly attractive. It 
should be our aim to encourage them and 
their students; to hear their work and to 
print it; to listen to their counsel on the 
needs of our traditional mathematical 
courses, to learn from them ourselves to 
appreciate more keenly the significance of 
matbematios as a whole. 

In both these ways — ^by reorganising our 
own instruction under the auspices of this 

I One of the men I have in mlnU !■ la atteadanee 
at these meetiagi. 


association, and by the recognition and en- 
couragement of workers in the various 
fields of applied mathematics, we may, and 
I think we should, increase the apprecia- 
tion of the significance of mathematics 
among our students, among the public and 
even among ourselves. Incidentally we 
shall have done a service, not only to the 
public, in the increased emphasis upon 
phases of mathematics of real public serv- 
ice, but also to the advancement of mathe- 
matics itself, in that a better insight into 
the significance of mathematics will pre- 
vent or nullify mistaken attacks on the sub- 
ject as one of little public worth. 

Such to my mind should be one function, 
if not the chief function of this association ; 
the regeneration of a significant mathemat- 
ics, the encouragement of workers in ap- 
plied mathematics, and the effort to obtain 
recognition of the true public worth of 
mathematics in every phase. 

£. B. HnoaiOK 

UNCTXBSITT op IflBSOOU 


AN INSTITUTE FOR THE HISTORY OF 
SCIENCE AND CIVIUZATION 

To THi Editor or Soiknci : The appeal eon- 
ceraing "an Institute for the history of sd- 
enoe and civilization” published in Sobhoi, 
March 23 — ^ill-timed as it was — ^has met with 
die most encouraging response. Two oom- 
munications rdating to it have been pub- 
liahed in SomMos, June 82 and July 6,* and 
a great many more have been privatdy ad- 
dressed to me. Most of them, however, lay 
so mud) stress on some special feature of our 
plan that I feel it necessary to state again, 
briefly, the fundamental idea that underlies it^ 
lest the real purpose of the institute be loot 
sight of. 

But let me say first of all that there is at 
least one point upon which an unanimous 
agreement seems to have been readied, 
whole budget of letters which I have reomved 

1 Cf. also F. 8. Harvln in the PoittlM XtoUm, 
London, June, 1917. 
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from all oyer the country^ points to the con- 
clusion that there is already a wide-apread, 
though scattered interest in the history of 
science, and that it is high time to organise 
it and to devote to these studies at least as much 
attention as is given to the history of other 
aspects of human life. The wretchedness of 
present conditions will be best depicted by re- 
marking that, whereas there are hundreds of 
scholars who earn a living by teaching gen- 
eral history, or the history of art, of literature, 
of religion, there is not yet in America a 
single chair exclusively devoted to the history 
of science 1 From my very extensive corre- 
spondence on this subject, I gather, however, 
that before long an irresistible pressure will 
fortunately put an end to this paradoxical 
situation. 

The purpose of the institute can only be 
accomplished if its activities be constantly in- 
spired by a close coordination of tho three 
following points of view. 

There is first the point of view of the kisfo- 
ran: The progress of mankind is a function 
of the development of science. Indeed science 
is the only process which is really cumulative; 
it is also tile most international. Hence to 
give a true picture of the development of civ- 
ilization, it must bo focused on the evolution 
of scientific thought and practice. 

Secondly, the point of view of the ecientwt * 
The evolution of science must be studied to 
better understand the interrelations of all its 
branches, and the principles and real signifi- 
cation of each of them. The elaboration of 
science into an organic whole implies such 
historical research. A continuous criticism of 
the foundations of science is equally necessary, 
lest it degenerate into empiricism or into a 
system of prejudices. This critical work is 
essentially of an historical nature. The point 
of view involved is splendidly illustrated in 
the works of Pierre Duhem and Ernst Mach. 

Thirdly, the point of view of the phUoeopher^ 
which could also be called the encychpm^ 
povnt of view, the philosoidier whom I have in 
mind being of course a man highly trained 
in scientific thought and research, but whose 
interest is mainly a coordinating, a synthetic 


. one. It is dear that the more science is spe- 
cialized, the more it becomes complex and ex- 
tensive — ^the more also do some kind of syn- 
thetic studies become necessary to preserve its 
organic unity and indeed its very existence. 
A work of this kind has been more or leas suc- 
cessfully accomplished at different periods by 
such men as Aristotle, Thomas Aquinas, Eant^ 
Comte, Cournot, Spencer, It needs must be 
undertaken over and over again, but it becomes 
increasingly difficult and is now perhaps be- 
yond the grasp of any single man. It is not 
simply a matter of genius — such synthesis 
doM not require more genius now than it did 
in the fourth century B.O.— but the initial 
stock of knowledge to be mastered is so mudi 
greater that the process of classification and 
assimilation previous to any new synthesis 
must bo partly effected on a cooperative basis.* 

1 beg to repeat that the fundamental idea 
of the institute is to coordinate these three 
converging points of view ; that is, to organise 
— ^for tho first tune — a systematic collaboration 
between scientist, historian and philosopher, 
and so to make the accomplishment of their 
highest task possible, despite the increasing 
wealth and intricacy of specialized knowledge. 
These points of view complete and balance 
each other. He who separates them simply 
proves that he has failed to understand the 
purpose that we try to accomplish. 

One may object that the cooperative work 
which we are advocating is already possible 
now — without a new institute — and that our 
universities already bring together some of 
the men whose collaboration is needed. The 
objection, however, is not valid, because, even 
if the right men happen to belong to the same 
university, economic conditions will generally 
prevent them from devoting themselves en- 
tirely to an activity of great amplitude and 
duration which does not pay. Besides, we can 
not depend on such chance oombinationa : this 
synthetic work must be carried through in a 
systematic way, with sufficient completeness 

s This is espeelally true for all the historieal ma- 
terial. The enoyolf^mdlst most take the whdls 
past into account; yet, he hu no time to pursoe 
historieal investigatlone. 
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azid thorougfanfitt, eitreme oocoraoy and 
reasonable speed. 

Eenoe^ I beliere tliat the creation of such 
an institate-^ther as a department of an 
existing nniyersity or other institution, or in- 
dependently — is the only practical way to make 
possible tills intimate collaboration of historian, 
scientist and philosopher which is becoming 
more and more necessary. Moreover, the in- 
stitute would also provide one of the most 
eSective ways of preparing a much needed 
reorganization of our educational system, the 
internal vice of which is clearly proved by the 
ever recurring controversy science versus the 
humanities.’’ It is obvious that the impor- 
tance of science in education can but increase, 
but this can not be safely done without intro- 
ducing a little of the humanistic spirit — i. e., 
essentially a historical and disinterested 
point of view — in our scientific and technical 
studies. There should not be any rivalry be- 
tween scientific and humanistic studies, but 
only cooperation to a common end; more 
knowledge, beauty, justice. Now, the proposed 
Institute would become the natural center of 
this New Humanism for which I am pleading; 
it would train men imbued by this new ideal 
— not one easily made up of vague generalities, 
but an idealism constantly rejuvenated and 
checked by intimate contact with the best 
available knowledge and the most exacting 
scholarship. Its humanizing influence would 
soon be felt all over the country. 

I think that I can say, without any imperti- 
nence, that one of the shortcomings of tins 
country — one that may imperil the accomplish- 
ment of her higher destiny — is the relative 
scarcity of broad and accurate scholarship. 
This is partly caused by economic conditions 
discouraging disinterested studies, but it also 
is due to the absence of a congenial tradition. 
The institute would establish such a tradition. 

The reader who is in sympathy with the pur- 
pose of the institute will find no difficulty 
in appreciating the interesting suggestions 
published in these columns by Mr. Bert Rus- 
sell and Mr. Aksel G. S. Josephson. 

Mr, Bussell suggests (June S2) that to the 
activities of the institute be added the follow- 


ing: ‘^the facilitation of prompt and reliable 
judgments upon all questions of novdty aris- 
ing in connection with the administration of 
the patent laws, thereby aiding in the placing 
of the administration of such laws upon a se- 
cure scientific foundation.” 

There should be indeed as dose and friendly 
a collaboration as possible between the insti- 
tute and the Patent Office. But we must not 
forget that the collections of the Patent Office 
refer almost exclusively to the technical end 
of science — taking all in all, not the highest 
one (a scientist does not generally patent the 
original combination of instruments that have 
led him to a discovery). Besides they refer 
only to the most recent times. 

It is noteworthy in this connection, that I 
have also received two other interesting com- 
munications insisting on the importance of 
the study of primitive science and suggesting 
therefore a closer collaboration with ethno- 
graphic museums. As a matter of fact, the 
institute should try to consider not simply the 
beginnings or the latest developments of sci- 
ence and technology, but the entire develop- 
ment After all, in the whole evolution, it is 
impossible to point out one step forward which 
is more important than the others ; each is in- 
dispensable and there is no common measure 
between them. 

If the institute is to be associated with an- 
other institution, the most useful association 
would perhaps bo one with a great museum, 
such as the TJ. S. National Museum, the Amer- 
ican Museum of Natural History or the Har- 
vard Museums. The objects of a museum 
can not be easily moved or duplicated, whereas 
it is not difficult to move or photograph books 
or manuscripts. Moreover, the eventual crea- 
tion of a museum of science such as the Con- 
servatoire des Arts ei Metiers or the Deutsches 
Museum, would be easier and less 'expensive 
if the institute were already connected with 
another museum. 

Mr. Aksel Q. S. Joseidison lays special stress 
(July 6) on the bibliographical activity of 
the institute. The historians of science should 
be grateful to him for the valuable biblio- 
graphical work which he has undertaken in 
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their behalf and I, for my part; am much in 
aympaihy with moat of what Mr. Joiephaon 
Bays. 

Still, we must not forget that bibliography 
is not an end, but aimply a meana, a method. 
I am, of course, chiefly oonoemed, not with ex- 
ternal bibliography such as is needed in li- 
braries, but with internal, critical bibliography. 
From this point of view, it is quite clear that 
the matter of essential importance is not the 
mere bibliographical technique — ^however im- 
portant it may be— but a deep knowledge of 
the subject matter to be criticised. 

1 am quite agreed with Mr. Josephson, that 
many scientists show a deplorable lack of 
bibliographical method. Tot, I do not think 
it possible, as a rule, to train bibliographers 
for yery special critical work Anyhow it 
should be easier to teach bibliographical con- 
sistency to the scientists, than to make the 
bibliographers omniscient. 

I hope that Mr. Josephson will be pleased 
with the following conclusion. There should 
be on the staff of the Institute at least one 
highly trained bibliographer, whose duty it 
would be to distribute the books and articles 
among expert critics and to see to it that their 
work, as far as external bibliography is con- 
cerned, be as accurate and uniform as possible. 
His functions would chiefly be those of a 
bibliographical editor. 

At the present time, excellent critical bibliog- 
raphies are periodically published for almost 
all the branches of science; but there is none 
really satisfactory for their history, philosophy 
or for the organisation of the whole. I had 
tried to organise such a bibliographical service 
in Isis, but unfortunately this publication was 
stopped by the war, just when I was beginning 
to see my way to do it well. The publication 
of such a bibliography would naturally be in- 
cumbent on the institute; considerable pains 
should be taken to make it as perfect as poa- 
lible— hut it would only be a means to a higher 
end. 

OlOBOB SSBTOir 


THE MEDICAL SCHOOL OP THE XTNX- 

VBRSITY OP PENNSYLVANIA AND 
WAR SERVICE^ 

Trx same splendid equipment and patriot- 
ism that enabled the graduates of Pennsyl- 
vania’s medical school to take a preeminent 
position in the surgical and medical work of 
the Civil War, both in the north and south, 
promises to produce similar results in the 
present great war. It is too early to oompile 
any trustworthy records of the great army 
of physicans and surgeons who are now in 
the service, but the lists grow longer every 
day. 

Aside from what tho medical alumni as a 
class are doing, the medical school as a whole 
is giving to the utmost of the skilled men on 
its faculty. Already between sixty and 
seventy members are in the government serv^ 
ice, many of them occupying positions of the 
utmost importance. In fact, so many have 
gone that the teaching staff is maintaining its 
high standard only by the self-sacrificing effort 
of those who have remained. 

Pennsylvania can take a pardonable pride 
in the fact that five of the base hospital units 
which have gone or are prepared to go from 
this city are under the direction of Penn- 
sylvania men, while graduates of the Uni- 
versity comprise most of their staffs. The 
University Base Hospital Unit No. 30, which 
has been ready to sail for several weeks, has 
Dr. J. B. Camett for its director. Episcopal 
Base Hospital is under the direction of Dr. 
A. P. 0. Ashurst Dr. John H, Jopson oc- 
cupies a similar position with the Presby- 
terian Base Hospital, while Dr. Robert Le- 
Conte, a member of the Board of Trustees, is 
director of the Naval Base Hospital No. 5 
from the Methodist Hospital. Dr. Biohard H. 
Harte is director of the Base Hospital No. 10, 
which the Pennsylvania Hospital sent to 
France last June. 

In addition to the foregoing, Lieutenant 
Oolonel Henry Page, ’04 M., is commander of 
the Medical Training Gamp at Fort Ogle- 
thorpe, Oa. On this staff ore such men of 
national repute as Dean William Pepper, of 
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tild Medical School^ and Dr. Alcflcander 0. 
Abbott, while others hsTe been sent to otiber 
camps. 

Those members of the staff who are still on 
actiTe duty tt home are oonoentratinff all their 
energies toward helping America to win the 
war. In addition to carrying on Ihe regular 
work, a course in neurology and brain surgery 
is being giren in the medical school under 
the direction of Dr. Charles Fnuder. 

About fifty officers of the Medical Beserre 
have been picked by the War Department to 
take this oourse preparatory to their assign- 
ment to duty either with the various training 
camps or in France. Dr, Frazier has charge 
of the course in clinical surgery. His as- 
sistants and the courses on whidi they are 
lecturing are: Dr. Ctoorge Dorranoe, anatomy; 
Dr, Theodore Weisenberg, physiology; Dr. S. 
D. Ludlam, pathology; Dr. Ceorge P. Mueller, 
operative surgery on the cadaver, and Dr. 
William O. Spiller, neurological diagnosis. 

The officera taking this course come from 
all parts of the United States, Pennsylvania 
having been designated by the War Depart- 
ment as the particular institution to fit officers 
doing medical work along tisese linea 

It should be explained that there are several 
members of the medical school faculty who 
are doing very important government work, 
but still keeping up their work in the medical 
school. Among these may be mentioned Dr. 
Alonzo Taylor, professor of physiological 
chemistry; Dr. Bichard M. Pearce, professor 
of research medicine, and Dr. Edward Martin, 
professor of surgery. Dr. Taylor, who per- 
formed important service for the State De- 
partment in Germany and France before our 
entry into the war, is now giving the govern- 
ment the benefit of his experience on the ex- 
portation of foodstuffs to neutral countries; 
Dr. Pearce is doing work for the Bed Gross, 
while Dr. Martin is a member of the Oouncil 
of National Defense. The following is a 
nearly complete list of those members of the 
medical school faculty who have been given 
leave of absence to serve the government: 

Dr. Walter W, OomeU, Instroetor in osteology. 
Now stationed at Fort Benjamin Harriiony Ind. 


Dr. Penn Gasklll Sldllen, Instroetor la anatomy. 
In the Navy with rank of lleotensat 

Dr. J. Leon Herman, instroetor in snatmny. 
Member of Navy Base Hospital No. 5 with nhk 
of lieutenant. 

Dr. Alexander 0. Abbott, dlreetor of the depart- 
ment of hygiene and bacteriology. Now ststiensd 
St Fort Oglethorpe, Oa., with rank of major. 

Dr. David H. Bergey, amistant professor of 
hygiene and bacteriology. Now stationed at Fort 
Oglethorpe, with rank of captain. 

Dr. Eobert A. Kelty, instroetor In pathology. 
In the Army. 

X>r. Baldwin H« Locke, assistant Instroetor in 
pathology. In the Army with rank of first lieo- 
tenant. 

Dr. John Speese, instructor in surgery and snr- 
gioal pathology. In the Army with rank of first 
nontenant. 

Dr. Henry P, Brown, Jr., assistant Instroetor in 
surgical pathology. In the Army with rank of first 
lieutenant. 

Dr. Alfred B. Allen, assoeiata professor of neunh 
pathology. In the Army with rank of major. 

Dr. Bamuel Leopold, instructor In neuro-pathol- 
ogy. In the Army. 

Dr. William B. CadwaUader, instroetor in ncnro- 
pathology. In the Army. 

Dr. M. Howard Fussell, professor of applied 
therapeutles. In service with the Tuber^oslB 
Oommimion of the Army with rank of captain. 

Dr. William Pepper, assistant professor of clin- 
ical pathology and dean of the medical sdiool. As- 
signed to Fort Oglethorpe, Ga., In eharge of one 
battalion with rank of major. 

Dr. Albert P. Frandne, associate professor of 
medicine. In Army wtb rank of captain. 

Dr. J. H. Austin, associate In medicine. As- 
signed to the Boekefeller Institute with rank of 
first Ueutenant. 

Dr. G. G, Bom, instructor in surgery. Member 
of Naval Base Hospital No. 6 with rank of lieu- 
tenant Ordered to France Beptmnber 15. 

Dr. D. B. Pfeiffer, instructor in surgery. As- 
sigiied to Fort Oglethorpe with rank of captain. 

Dr. A. P. 0. Ashurst, instroetor in surgery. Dl- 
reetor of Episcopal Base Hospital Unit with rank 
of major. 

Dr. E. L. Eliason, Member of University Base 
Hospital Unit No. 20 with rank of major. 

Dr. George M. Laws, instructor in surgery. 
Member of University Base Hospital Unit No. 20. 
Now on duty at Fort Hancock, Augusta, Ga., with 
rank of first lieutenant 



404 


SCIENCE 


[N. a VOL. ZLVL Na 1191 


Dr. Thomion F. Edwarda, Miisttiit Instructor in 
Burger 7 . In Arm^r. 

Dr. Butherford L. John, assistant instmctor in 
surg er y. In Army. 

Dr. Henry Wlnsor, assistant instructor in opera- 
tire surgery. Captain in Banitary Detachment of 
Beeond Battalion Signal Corps, Giunp Jackson, Co- 
lumbia, S. C., with rank of captain. 

Dr. Allan C. Woods, assistant professor of re- 
search medicine. Now on duty in France with 
Base Hospital No. 10 with rank of captain. 

Dr. De Forrest P. Willard, instructor of ortho- 
pedic surgery. Now at Shepherd ’s Bosh Hospital, 
London, Eng., with rank of captain. 

Dr. F. E. Keene, instructor in gynecology. Mem- 
ber of Unirersity Bose Hospital Unit No. 20 with 
rank of first lieutenant. 

Dr. F. C. Knowles, instructor in dermatology. 
In France with Base Hospital No. 10 with rank of 
first Ueuthnant, 

Dr. E. H. (loodman, associate in medldne. As- 
signed to Base Hospital at Greenville, S. C., with 
rank of major. 

Dr. G. M. Piersol, associate in medicine. In 
Army with rank of major. 

Dr. J. H, Musser, associate in medicme. In 
Army with rank of first lieutenant. 

Dr. C. B. Farr, associate in medicine. Assigned 
to Fort Oglethorpe with rank of first lieutenant. 

Dr. E. B. Erumbhasr, associate in medicine. In 
Army. 

Dr. J, H, Cruice, Instructor In medicine. In 
Army. 

Dr. Ward Brinton, instructor in medicine. In 
Army. 

Dr. N. B. Gwyn, instructor in medicine. With 
Britirii Army Medical Corps. 

Dr. A. H. Gerhard, instructor in medicine. In 
Army. 

Dr. T, O. Schnabel, instructor in medicine. In 
Army. 

Dr. H. B. Wilmer, assistant instructor in medi- 
cine. In Army with rank of first lieutenant. 

Dr. George Wilson, assistant instructor in medi- 
cine. In Army with rank of first lieutenant. 

Dr. Herbert Fox, director of Pepper Clinical 
Laboratory. In Army, assigned to Louisville, Ky. 

Dr. J. E. Sweet, assistant professor of surgical 
researelL In France with Base Hoepital No. 10 
with rank of captain. 

Dr. Bidhard H. Harte, adjunct professor of sur- 
gery. Director of Base Hospital No, 10, now in 
France with tank of major. 

Dr. John 9* Jopson, assoelate in surgery. Di- 


rector of Presbyterian Base Hospital with rank of 
major. 

Dr, J, B. Oamett, associate In surgery. Director 
of University Base Hospital Unit No. 20 with rank 
of major. 

Dr. George E. de Bchwetnlti, professor of oph- 
thalmology. On duty in General Medical Board 
and Commission of Ophthalmology in Council of 
National Defense, at Washington, with rank of 
major. 

Dr. H. Maxwell Langdon, instructor in ophthal- 
mology. Now on duty at University Hospital ex- 
amining candidates for Aviation Corps with rank 
of first lieutenant. 

Dr. Philip F. Williams, instructor in obstetrics. 
Member of University Base Hospital Unit. Now at 
Fori Oglethorpe with rank of captain. 

Dr, Edmund J. Piper, instructor in obstetrics. 
In Army with rank of first lieutenant. 

Dr. Benjamin D. Parrish, instructor in otology. 
In Army. 

Dr. James A, Babbitt, instrpetor in otology. 
Now with Haverford College Unit in France. 

Dr. Isaac H. Jones, instructor in Otology. In 
Army with rank of major. 

Dr. Warren Stirling, assistant la bacteriology. 
Now stationed at Fori Benjamin Harrison with 
rank of first lieutenant. 

Dr. Andrew Anders, lecturer in medicine. 
Ordered to Fort Oglethorpe, Ga., with rank of first 
lieutenant 

Dr. Stllwell G. Bums, instructor in surgery. 
Now on duty at Spartanburg, 8. C., with rank of 
captain. 

Dr. W. Easterly Ashton, professor of gynecology. 
Assigned to 300th Heavy Artillery with rank of 
major. 

Dr. John W. McGlenn, assistant professor of 
obstetrics. In charge of Naval Station Hospital 
No. 2 at League Island with rank of first lieutenant 

Dr. Charles B. Beynolds, assistant professor of 
obstetrics. First lieutenant 309th Infantry. 


SCIENTIFIC EVENTS 

THE TOTAL BCLIP8B OF THB gUN IN isxl 
The department of astronomy and oalro- 
physics at the University of Ohioago is 
making preparation for observing the total 
eclipse of the sun, which will be one of the 
six to oocor in the United States during the 
present century. This total eolipae will be 
visible on June 8, 1918, over a narrow strip 
having a jnaximum width of about sixty miles 
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and eixtendinff from the state of Wadiinffton 
thtough parts of Oregon, Wyoming, and Idaho, 
across Colorado and Kansas, and finally reach- 
ing Florida about sunset. The duration of 
totality will be two minutes and two seconds 
at the coast of Washington, and less than half 
that time in Florida. 

Director Edwin Brant Frost, of the Yerkes 
Observatory, and his colleague, Professor Ed- 
ward Emerson Barnard, astronomer at the 
observatory, recently spent a week in Denver, 
where the authorities of the University of 
Denver have placed their facilities at the dis- 
posal of the party from the University of 
Chicago, through the courtesy of Professor 
Herbert A. Howe, who is himself a graduate 
of the Old University of Chicago. Among the 
various pieces of equipment at the Yerkes Ob- 
servatory is ai^aratus which could be suit- 
ably adapted to the excellent 20-inch equa- 
torial of the Denver University. It was neces- 
sary to know whether this equatorial could be 
successfully used as a photographic instru- 
ment, and Professors Frost and Barnard wore 
finally successful in demonstrating that it 
could be. It will accordingly probably be 
used with a spectroscope from the Yerkes Ob- 
servatory for photographing the spectrum of 
the corona, and, if possible, for measuring its 
speed of rotation. 

From a considerable study of tho weather 
observations and from estimates of cloudiness 
in June made for several years by volunteers 
along the path of the shadow, it appeared 
that certain regions in tho mountains of Colo- 
rado were likely to be cloudy in the after- 
noon. This applies also to Denver. Accord- 
ingly a side trip was made by Director Frost 
to Green River, Wyoming, a point on the 
Union Pacific Railway, lying between Che- 
yenne and Ogden. This station is situated in 
the so-called Red Desert, with a rainfall of 
about ten inches per year and at an elevation 
of 6,000 feet. A suitable station near the 
town was readily selected and the transpar- 
ency of the air was extraordinary on the day 
spent there. This station seems one of the 
most promising of any along the line of 
totality. 


However, a small cloud may spoil the prep- 
arations of many months, and therefore 
another site was selected about sixty miles 
southeast of Denver on the Rock Island Rail- 
way, near Matheson, Colorado, at an elevation 
of about 6,000 feet. The trip was made by 
Director Frost from Colorado Springs with 
several members of the faculty of Colorado 
College. This site is a very favorable one and 
quite likely to be free from clouds in the after- 
noon. It is not the present plan to have 
members of the party from the Yerkes Ob- 
servatory at this point, although minor in- 
struments may be sent there for use by others. 
The station at Green River, Wyoming, will be 
the principal station for the party from the 
University of Chicago, if, as is hoped, the imi- 
versity is able to supply the funds for observ- 
ing the eclipse in an adequate way. 

The only previous expedition from the 
Yerkes Observatory for observing a solar 
eclipse was in 1900, to Wadesboro, North 
Carolina, where the total eclipse on May 28 
was observed with very satisfactory results by 
a considerable party from the observatory. 

THE UARIA MITCHELL MEMORIAL FELLOW- 
SHIP OF THE HARVARD OBSERVATORY 

The Maria Mitchell Memorial Fellowship 
of the Harvard Observatory, of the value of 
$500, is offered to a woman for the year be- 
ginning September 15, 1918. A competitive 
examination will not be held. The candidate 
must present evidence of qualifications under 
the following heads: 

1. A letter from the candidate addressed to 
the secTetary of the committee, giving an ac- 
count of previous educational opportunities 
and training, and of plans for future work. 

2. College diploma or a certificate from the 
registrar of her college, and if she has already 
held a position as instructor or teacher in any 
college or other institution, a clear statement 
of the work done, together with a certificate as 
to the quality of work. 

8. Examples of work already accomplished. 

4. Testimonials as to ability and character. 

5. Satisfactory evidence of thoroughly good 
health. 
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The fdlowihip «t all times must be used for 
purposes of serious study, and the fellow 
should be as free as possible from other re- 
sponsibilities. 

Applications for the year beginning Sep- 
tember 16, 1918, should be made under the 
above heads, and must be in the hands of the 
seoretaxy of the committee^ Mrs. Oharles 8. 
Hinchman, 8686 Chestnut Street, Philadel- 
phia, Pennsylvania, on or before April 1, 1918. 

Professor Mart W. Wuitkbt, 

director emeritus of Vassar College 
Observatory, honorary chairman, 

Annie J. Cannon, A.M., 

curator of astronomical photographs, 
Harvard College Observatory, 
chairman. 

Professor Edward C. Piokrring, Sc.D., 
director of Harvard College Ob- 
servatory, 

Professor Anne S. Young, Ph.D., 

director of Mt Holyoke Observatory, 

Professor John C. Duncan, Ph.D., 

director of Whitin Observatory, Wel- 
lealeyf Mass, 

Elixaietb R Coffin, A.B., 

Vassar College* 1870 Nantucket, 
Mass., 

Florence M. Cushing, A.B., 

Vassar College, 1874, Boston, 

Ltdu S. Hincrman, 

accreiary, 8086 Chestnut Street, Fhil- 
addphia, 

CommUtce 

AN AMERICAN HOSPITAL IN LONDON 

The United States Ambassador, who was 
accompanied by Mrs. Page, recently opened 
St. Katherine’s Lodge, Begent’s Park, as a 
hospital for American and British ofBcers. 

The house, in the Outer Circle, Regent^s 
Park, with grounds of about four acres, has 
been equipped for about 40 patients by Mr. 
and Mbs. William Salomon, of New York, 
owners of the leaser who will maintain it for 
the duration of the war. It is controlled by 
the London Chapter of the American Bed 
Cross, and is the first American Bed Cross 
Hospital established in Europe. It is fitted 


to accommodate orthopwdio esses. The 
United States War Department recruited SO 
of the most prominent orthopndio s ur ge on s 
in the United States and sent them to Eng- 
land under the command of Major Qoldthwait^ 
of Boston. Two of these surgeons, who are 
attached to the Shepherd’s Bush Military 
Orthopasdio Hospital, Captain F. Eidner, of 
Detroit, and Captain de Forrest Willard, of 
Philadelphia, have been chosen as the nudeua 
of the medical unit at St. Katherine’s Lodge, 
under the general supervision of Colonel Sir 
Bobert Jones. It is hoped that both Britiah 
and American officers will be treated at the 
hospital throughout the war. The nursing staff 
will be American. 

For work other than orthopedic the follow- 
ing London physicians and surgeons have 
offered their services on the staff. 

Colonel Donald Amour, Dr. A. F. Beddard, Sir 
James Maekensie Davidson, Dr, H. J. Banks 
Davis, Dr. Guy Leroy OUlett, Captain Charles T. 
W. Hinch, Mr. Herbert Parsons, Mr. F. J. Pearce, 
Dr. George Pemet, Dr. Hugh B. Phillips, Surgeon- 
General Sir G. H. Makins and Lieutenant-Colonel 
Hugh M. Rigby. 

The following are members of a committee 
of control: 

Viscounteas Harconrt, Mrs. Walter Hines Page, 
Mrs, Whltelaw Reid, M^ L. P. Sheldon, Mrs. Wil- 
liam Salomon, Mrs. L. P. Sheldon, Mr. WUliam 
Salomon, Colonel Sir Walter Lawrence (npresent- 
ing the British War Office) and Mr, L. P. Shel- 
don (chairman). 

Among others present yesterday were Sir A. 
Keogh, SuTgeon-Ceneral Sir G. EL Makins, 
General Nassiter, and Commander Bodoock 
(representing Admiral Sims). 

Mr. Page said he had to acknowledge the 
great generosity of the donors and the suc- 
cessful work of Mr, and Mrs. Sheldon and the 
American Bed Cross. It was gratifying to 
find the work well started in London, and the 
organization already making itself useful. 
The hospital differed from others in that it 
would give orthopmdic treatment to offloers. 
He was told that 70 per oent. of cases yielded 
to the treatment which had been devdoped 
under the leadership of Sir Robert Jones. 
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SCIENTIFIC NOTES AND NEWS 

Db, WiUiUK B. Blaib, of the TTniTenity of 
OhioegD, ham been placed in charge of the 
meteorological aervice of the Signal Corps, 
which indndes a very extensiTe program for 
mapping the highways of the upper air. 

Dean Jakes B. Anoell, of the department 
of pAyohology at the TTnirersity of Chicago, 
has been rdiered from his university duties 
and has gone to Washington to work in the 
offices of the National Besearoh Oounoil. 

PBorxasoa A. D. Wilson, of the University 
of Minnesota, and chairman of the Minnesota 
Food Production Committee has been ap- 
pointed food administrator for Minnesota. 

Ma. Wabben B. Sohoonoveb, instructor in 
soil biology in the department of agronomy, 
University of Illinois College of Agriculture, 
and Agricultural Experiment Station, re- 
cently enlisted in the Gas Defense Service of 
the Sanitary Corps, United States Army. He 
expects to be connected with the Over-sees 
Bepair Section, No. 1. 

Db. Tbokas McCeae, professor of medicine 
in Jefferson Medical College, who has been 
in charge of a large military hospital in Eng- 
land, has returned home and resumed his prac- 
tice and teaching in Jefferson College and 
Hospital. 

Fbedebiok D. Fuller, formerly chief deputy 
state chemist of Indiana, and more recently in 
charge of the scientific and educational de- 
partment of the American Feed Manufactur- 
ers’ Association, has accepted the appointment 
as chief of the Division of Feed Control Serv- 
ice^ Texas Agricoltaral Experiment Station, 
College Station, Texas. 

Da. Philif Oastlbman has been appointed 
deputy health oommisaioner of Boston, and 
Dr. ^nore Van de Velde, assistant director 
of pathologic laboratories in the health de- 
partment. Dr. M. Victor Safford, of the 
Public Health Service, has been appointed 
epidemiologist of the Boston Health Depart- 
ment 

PaorassoB W. L. Oswald, head of the seed 
laboratory of the University of Minnesota, 
was made secretary of the association of offi- 


cial seed analysts of North America at a 
convention held at Detroit Michf June 19, 90 
and 21. 

The College of Physicians of Philadelphia 
announces that the Alvarenga Prise for 1917 
has been awarded to Dr. Wilbur C. Davison, 
Baltimore, for his essay endtled ** The Supe- 
riority of Inoculations with Mixed Triple Vac- 
cine over successive inoculations with the 
single vaccines, as shown by Agglutinin 
Curves in Men and Babbits.” 

Da. W. J, Holland, director of the Carnegie 
Museum, Pittsburgh, has received a telegram 
ixom St. John’s, N. F., announcing the arrival 
at that i>oint of the expedition which last 
April started from the Bay of Seven Islands 
on the Gulf of St. Lawrence for Ungava, on 
Davis strait, the expedition having sucoeeded 
in its object of crossing the x>eninsula of 
Labrador from the south to the north. The 
expedition was financed jointly by the Oar- 
negie Museum, the National Geographic So- 
ciety and Alfred Marshall, of Chicago, who 
was a member of the party. With Mr, Mar- 
shall were W. E. C. Todd, the curator of 
ornithology in the Carnegie Museum, and O. 
J. Murie, the curator of mammals in the same 
institution. They took with them a number 
of Indians. A number of unsuccessful at- 
tempts have been made previously by explor- 
ers to cross Labrador from the south to the 
north. 

Profesbor j. Paul Goode, of the depart- 
ment of geography at the Uiaversity of Chi- 
cago, is to give an address on “Geographic 
Influences in the European War,” before the 
Minnesota Eduoat I on al Assoca ti on, which 
meets in Minneapolis from October 81 to 
November 8. 

PaoFESsoa R. A. Budinoton, of Oberlin Ool- 
lege, gave an address on Louis Pasteur and 
his work before the Men’s Club of St. An- 
drews Episcopal Church at Elyria, 0., on Oc- 
tober 17. 

Eugene T. Bueher, editor of the Metal - 
lurgieal and Chemical Engineer, died on Oc- 
tober 17 at his home in East Orange. He 
was bom in Germany in 1867, and came to 
the United States in 1894, In 1902 ha was 
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one of the founders and first directors of the 
Electrochemical Society and continued a di- 
rector until 1918, when he became presidents 

Dr. Jaubs a. OrasoN, professor of anatomy 
in the UniTersity of Buffalo, and for the last 
seven years secretary of the medical depart- 
ment, died on October 4 at the age of fifty 
years. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

Br the will of Isaac M. Seligman, brother of 
Professor Edwin B. A. Seligman, of the de- 
partment of economics of Columbia Univer- 
sity, who died on September 80, leaving an es- 
tate estimated at more than $18,000,000, the 
bulk of his estate is bequeathed to his family. 
He left bequests aggregating $69,000 to Colum- 
bia University, the Educational Alliance, Ht. 
Sinai Hospital, Society of Ethical Culture and 
other institutions. 

Yale University’s budget this year shows a 
net deficit of about $258,806 as a result of war 
conditions, it is announced, despite savings of 
about $200,000 mainly through decrease in the 
faculty salary list where members are absent 
in government service. The total registration 
this year was announced as 2,122, as against 
8,262 last year, with a decrease of 117 univer- 
sity officers. 

Student enrolment at Princeton Univer- 
sity is 618 less than a yoar ago. The total reg- 
istration is 937. A year ago it was 1,550. It 
is stated that for the first time since its or- 
ganization the school of electrical engineering 
has no students. 

The faculty changes at Stevens Institute of 
Technology this year include the appointment 
of former Assistant Professor Louis A. Hazel- 
tine as acting professor of electrical engineer- 
ing to fill the vacancy caused by the death of 
Professor Albert F. Ganz. Leslie H. Backer, 
M.E., has been appointed assistant professor 
in chemistry; Gustav G. Freygang, M.E., as- 
sistant professor in mechanics; Frank 0. 
Stookwell, A.B., 8.B., assistant professor in 
electrical engineering, and Lewis A. Belding, 
M.E., assistant profeasor in mechanical engi- 
neering. EztensiTe ohangea have been made 


in the addition and rearrangement of lecture 
and drafting rooms. The large building for- 
merly occupied by the Stevens Preparatory 
School has been connected by a covered bridge 
with the main building, and has been renamed 
recitation halL The interior has been rear- 
ranged to contain 15 lecture rooms and 14 
offices, thus relieving the main building where 
a large drafting room has been created by re- 
moving partitions between old classrooms. 

In coordinating the work between the main 
Texas Agricultural College and the two 
junior colleges, created by the last legislature!, 
a representative has been assigned to the Vo- 
cational College at Arlington and to the Junior 
Agrioultqral College at Stephenville. Mr. J. 
A. Evans, pecan specialist, of the Extension 
Service, will be at Arlington, Texas, during 
the current year while Dr. Fredoriok EL 
Blodgett will be the representative at St^hen- 
ville. 

Dr. Truhan Miohelson, of the Bureau of 
American Ethnology, has been appointed pro- 
fessor of ethnology in the George Washington 
University. He will also retain his position as 
ethnologist in the said bureau. 

Dr. H. B. Goodrich and Dr. L. L Steele 
will conduct courses in the department of biol- 
ogy of Wesleyan University during the present 
year, or until a successor is chosen to the late 
Professor Heibert W. Conn. 

Professor Ralph H. MoKke, formerly of 
the University of Maine, and the past year in 
chaige of tl)o research department of the Ten- 
nessee Copper Comiiany, has been appointed 
associate in chemical engineering at Colum- 
bia University. H!e will have in his especial 
charge the graduate work in applied organic 
chemistry. 

Db. Leon V. Hartuan has been appointed 
professor of physics at the University of Ne- 
vada. 

Dr. D. Walter Strokbbok has been ap- 
pointed assistant professor of botany in the 
University of Pennsylvania. 

Lee R Dice, PLD., of the department of 
zoology of the Elansaa State Agricultural Col- 
lege^ has been given a temporary appointment 
as assistant professor of biology in the Mon- 
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tona State TJnivernty, filling the place of A. 
W. L. Bray, who is taking advanced woik at 
Harvard University this year. 

W. F. Lube, formerly of the department of 
rural eduoation in the University of Minne- 
sota, has acc^ted a position as professor of 
rural education in Comdl University. 

Da. TnouAB Btro Maoath (Ph.D., Illinois) 
has been appointed instructor in anatomy in 
the medical college of the University of Illi- 
nois, Ohicago. 


DISCUSSION AND CORRESPONDENCE 

KBPLY TO DK. BLBZLB 

Da. Bleile, in his reply^ to my criticism 
of hia paper on the ^^Bdle of Boyle’s law in 
clinical sphygmomanomotry,”* takes me to 
task, as I see it, on account of four scores. 

The first is that I criticised an ** abstract ” 
of his paper. He does not make it clear that 
this "abstract” was written by himself and 
was published in the American Journal of 
Phyiiology. Nor does he make it clear that it 
has been abstracted in Phyeiological Ahatracia 
in the form that is accorded to all jmpers. My 
criticism, therefore, is of statements that have 
been put on record in two publications. 

The second count is personal : to this I will 
not reply. 

The third count is that I "completely” 
missed the point of his paper. I take it that 
he here refers to my understanding of hia 
statement of Boyle’s law in comparison with 
mine, which, as I say in my criticism, led mo 
" to suppose that in my application of Boyle’s 
law I have committed the mistake of making 
the relation between pressure and volume a 
direct instead of an inverse one.” If Dr. 
Bleile did not intend to give this impression, 
he had the opportunity of saying so in his 
reply; but on this subject he remains silent 
This is to be regretted all the more, because 
Phy^logical Ahairaeia makes exactly the 
same interpretation as I made. The whole 
abstract” there consists of this sentence: 

iSoaHoa, N. a, XLVI., Ill, 1917. 

■ Bcxebob, N. S., XLV., 884, 1910. 

sPkysiol. Ahatr^ H., 176. 


It if shown that the oscillations of pressure and 
volome idwaja vary invenely, as required by 
Boyle’s law, and contrary to what is implied in 
Erlanger’s hypothesis. 

In the fourth count he accuses me of ohang- 
ing somewhat radically some of the statements 
of my own paper. If this accusation refers 
to my quotations, I can only say that thqy are 
absolutely verbatim. If it refers to my " para- 
phrase,” I must leave it to others, who ore 
sufficiently interested to take the time to com- 
pare it with the original, to decide whether 
the sense of my original statement is altered 
in it 

The major part of Dr. Bleile’s "Reply” 
consists of a painstaking mathematical proof 
of the admission clearly made in my “ Reply,” 
that 

I inadvertently employed ... the pressures 
taken directly from the mercury manometer in- 
stead of the absolute pressures. 

He here, therefore, proves, as I say in my 
criticism, that "the failure to express the 
pressure in absolute terms affects . . . only the 
magnitude of the change, not its sign.** And 
if the sign is not changed, my thesis is sub- 
stantiated, for, to repeat, 

My only object in invoking Boyle’s law was to 
show that under the particular set of Ideal condi- 
tions premised ... the amplitude of the pressure 
osciUationSi resulting from the ffiling and empty- 
ing of the artery, must increaae as the compressing 
pressure increases from the diastolic to does to the 
systolic level. 

Since my criticism was viritten, Dr. Bleile’s 
full report has appeared.^ In it ho makos ad- 
ditional criticisms of my work, which likewise 
are practically irrelevant to the purpose of my 
paper or are made possible through conditions 
gratuitously imposed. I will discuss one of 
these cnticisms in order to indicate their na- 
ture. Dr. Bleile says ; 

Erlanger’s deduetioni are: If a pressare now 
equal to the diastolle be applied during the dias- 
tolic phase in the arte^, no oseiilations will be pro- 
duced In the manometer during the pulsatione of 
inside arterial preesure, . For, he [Brlanger] 
arguee, if the inride preesure rieee above the diae- 

4 rimer. Jour. PhyaioL, 1917, ZLIIL, 470. 
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(oUa, the feml if alradr eoraplet^ flUed, end 
being Inextensible, can not expand farther and 
therefore can not tranmit the Increase of inside 
or arterial preuare when It risee above the dlai- 
tolie level Bat I [Bleila] wish here to point oat 
that if the premre In the chamber is at the dins- 
tolie level and the presnire within the artery is 
also Just at the diastoUe level, then it does not at 
an follow that the artery must neeesearily be 
filled with field. Since the artery is readily eol- 
lapdble (thoagh not elaatio) it may be only partly 
filledf or it may be entirely flat and empty. It 
may be in any degree of folnen or emptiness. 
Bnt one most Imow the amonnt of fluid vrithin the 
artery before he can tell whether a rise in arterial 
pressore will be transmitted to the chamber. As 
a matter of fact, not unless the artery is com- 
pletely filled with fluid at the diastolic preseure 
and t^ chamber pressure just equal to it is applied 
without allowing the artery to collapse the slight- 
eet amount, can the result obtained by Erlanger 
be possible. 

In order to bring clearly before the reader 
the three eets of conditions described in the 
foregoing qfooted paragraph, I analyse them 
here into the form of a table. In this table 
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the numbers indicate the sequence of events. 
It thus is made obvious that Dr. Bleile's 
second set of conditions is merely a repetition 
of mine. And he admits that under hie second 
set of conditions there will bo no oscillationa, 
which, it will be noted, is exactly the conclu^ 
sion I came ta This result can be altered 
only by supplying energy not included in my 
premisee. To be sure, no one can find any 
fault with the conelusion Dr. Bleile is led to 
by his first set of conditions, but they are not 
the set of 'conditions I chose to start with in 


developing the theory of oompreesion ofldU*- 
tions. JOBSPH EBLUrOBB 

Wabbinoton TJvnviBam Ifrarcuxi Bohool, 

8*. Loou 

THB COUXCT NAMB BOB OUR APPLB-ORAIN 
APBie 

Much confusion has existed in regard to the 
name applied to our apple-grain aphis. In the 
first place the name avena which is now ap- 
plied to this species in America was for many 
yean applied to Maeroriphum granofia. These 
two species were eventually separated and 
ffranaria applied to the Ifacronphum on grains 
and grasses and the name avena restricted Co 
the present species or group of species on the 
same plants. 

To the apple-grain aphis on its primary host 
the name mali Fab. was applied. This nams^ 
mali, is, however, a synonym of poms DeQeer, 
a species which was not well known in Amer- 
ica. The alternation between grains and apple 
was worked out while the name mali was still 
in use for the species. When poms became 
better known it was shown that the present 
species was not tnali, i. e., pomi, but was in 
reality the same species as the so-called avena 
on grains. Poms was then restricted to the 
true poms and avena transferred also to the 
apple-feeding form of this grain aphid. 

Fitch described a species under the name 
pTunifolia which he found upon the plum. In 
this description he gave the characters of some 
specimens collected and placed in his cabinet 
These specimens are now in the National Mu- 
seum collection and show that the species he 
had was the one treated in this note. Before 
publication, however, he observed some other 
specimens on plum and these had a black spot 
on the abdomen. He therefore included in his 
description remarks on this spot His speci- 
mens, bovver, show that he really had the 
apple-grain aphis in his collection and in hii 
manusonpte as prunifolia. 

On account of his mentioning this spot sub- 
sequent writers considered his specimens to bo 
specimens of prum Eoch. This latter species 
has been shown to migrate to thistles and in 
reality to be a synonym of cordui L. Therefore 
recent writers have considered Fitch’s pnmt- 
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foUm to be a iynonym of eardui L. His naiae, 
howerer, must be applied to the apple-gram 
Q>ecieB to which we are in this country giving 
the name avenm. 

In Europe it is known that the name avstuv 
is a synonym of padi L. and that the primary 
host of the oat aphis is the bird cherry from 
which it migrates to grains and grasses. 
Avmm is, however, employed here for the ape- 
oies living upon the apple. To use the names 
correctly then podi L. should be applied to our 
apple-grain aphis. But this would not be cor- 
rect, for padi winters on cherry and migrates 
to grass. It is evident that our species is not 
podi. 

Fitch described a species on choke cherries 
under the name of ceraiifolia. This q>eoie8 
curls the leaves of the cherry and suggests the 
work of podi in Europe. Transfers made by 
the writer prove that this species alternates be- 
tween chokecherry and grasses in the same 
way that padi migrates in Europe. It is not 
impossible that they are the same species. We 
have then to deal with this species also on 
grains and grasses in the avefus mix up. It is 
noteworthy that the cornicles of the choke- 
cherry species are sometimes slightly swollen 
in a way similar to those of the common oat 
aphis. The second fork of the wing is also 
very close to the margin of the wing and rusty 
patches are present at the base of the comic]c» 
of the individuals feeding on grains and 
grasses. 

Some authors have expressed the opinion 
that our apple-grain insect is biennial. The 
experiments conducted by W. F. Turner and 
the writer prove that it is annual It is not 
improbable that the difSculty in transfer aros^ 
in that more than one species was concerned 
and that the apple was in reality not the winter 
host of the specimens transferred. 

From the evidence in hand it appears: 

L That more than one apecies occurs upon 
grains and grasses under the name avenm 
Fab. 

S. That one of these species migrates to apple 
and related trees where the eggs are laid. 
This species must be known as prumfolics 
Fitch. 


8. That another species, the oat aphis, mi- 
grates to bird cherries in Europe and must 
be known as padi L., of whiidi ovsm Fab. 
18 a synonym. 

4. That the species now known as ceroiifolim 

Fitch migrates to grains and grasses as 
does padi and is possibly the same spedea. 

5. That the present placing of the name pruni- 

folia as a synonym of cardui L. is not 
correct A. 0. Baxxr 

BuaxAu or Entoholoot, 

Wabhinoton, D. C. 


QUOTATIONS 

COLUMBIA UNIVERSITY AND PKOPE8IOR 
CATTBLL 

I SHOULD think that the New York news- 
papers would be as tired of me as I am of 
them. As, however, you have devoted another 
editorial article to Columbia University and to 
my case, I beg permission to state certain 
facts. 

My relations with the university were not 
considered by the department or faculty of 
which I was a member, or, contrary to your 
statement, by any faculty committee. At a 
meeting of the Columbia trustees on March 5 
a resolution was introduced retiring me on ao- 
count of a frivolous but truthful remark that I 
had made concerning the president of the uni- 
versity in a confidential letter to members of 
the Faculty Club. At the same meeting of the 
trustees a committee was appointed to ascer- 
tain whether doctrines contrary to the Consti- 
tution and the laws were being taught or dis- 
seminated at Columbia. 

This latter resolution raised a storm of pro- 
test, the faculty of political science voting that 
it '' betrays a profound misconception of the 
true function of a university in the advanoe- 
mont of learning.’' After passing resolutions 
of protest, the council, itself primarily an ad- 
ministrative body, appointed a oommittee of 
nine to defend the interests of academic free- 
dom. This was not a committee of the fac- 
ulty, but a Butler-Seligman committee, oon- 
tBiQing six deans, who are appointed by the 
president, and, according to the statutes of the 
university, must “ act in subordination to the 
president.” From this oommittee Professor 
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Dewey has recently resigned as a protest 
against the general situation. 

The resolution retiring me was referred to 
the committee, which unanimoudy recom- 
mended that no action be taken. They, how- 
eTer, adced me for an apology for my Ironical 
remark about the president, and I signed the 
statement which Professor Seligman wrote^ on 
the assurance that this would be of great senr- 
ice to the committee in maintaining the rights 
of the faculty and of freedom of speech, and 
on the promise that it would be shown to no 
one except the committee on inquisition of the 
trustees, and only to them if necessary. 
When the apology was sent out by Professor 
Seligman to officers of the university and 
printed in the newspapers I wrote a letter to 
members of the Faculty Club telling how it 
had been obtained 1 thought I owed this to 
them, as many had approved of my remark 
about the president, one professor, for example, 
having written: ** Let me first of all thank you 
for aaying so well some of the things that I 
and many others dare not say for fear our 
families would be left without support if we 
did say them.^ 

Professor Seligman then wrote a letter to 
me, copies of which he sent out by the hun- 
dred, stating that I did not “ respect the ordi- 
naiy decencies of intercourse among gentle- 
men ’ ’ and that my ** usefulness in the univer- 
sity has come to an end” As I understand it. 
Professor Seligman claims that he only broke 
the promise of a gentleman and I had no right 
to reveal the fact 1 hold that it was the prom- 
ise of the acting dean of the graduate facul- 
ties and of the chairman of the committee of 
nine of the council, made officially in the 
dean^B office, and that secret diplomacy should 
have no place in a university- 

Whatever may be the rights and wrongs of 
this petty squabble, seven of the nine mem- 
bers of the Butler-Seligman committee on 
June 16 recommended that I be retired from 
active service with the pension due me. The 
trustees, however, chose to dismiss me for 
maintaining academic freedom in the olaasical 
senses not for resisting academic davery as it 
exists at Columbia. 


When they dismissed me on October 1, with- 
out a hearing, without payment for the year 
and without the pension due me, it was on the 
sole ground that I had on August 28 addressed 
a letter to members of the Congress sslring 
them to support a measure then before the 
Senate and the House to prohibit sending oon- 
senpta “ to fight in Europe against their wilL” 
There is no law requiring or permitting the 
President to send “ conscientious objectors ” to 
fight in Europe. To do this, according to an 
opinion prepared by the Attorney Oenaral of 
the United States for the President in 1912, 
would be unconstitutionaL It is also against 
the uniform policy of the nation. It would 
provide a less efficient army and might cause 
disorder at home. The British government 
does not require ^‘conscientious objectors” to 
fight, and does not force conscription on Ire- 
land. I only exercised the constitutional right 
and fulfilled the duty of a citisen in petition- 
ing the government to enact legislation which 
I believe to be in the interest of the nation. 
By a curious irony the committee of the trus- 
tees appointed to guard the Constitution rec- 
ommended my diBrnifisal for using the method 
which the Constitution states shall not be 
abridged in a letter written to members of the 
Congress asking them to respect the Constitu- 
tion. 

If the president and the trustees could have 
found in anything else that I have said or done 
anything that by any possible perversion 
could have been made to appear unpatriotic 
they would have been only too glad to have ad- 
duced it As It is, they have hid behind the 
fiag to assassinate, relying on the prejudice 
and blind patriotism of war. They might have 
retired me for insubordination, and there 
would have been no public protest; but they 
apparently wanted to injure me and discredit 
my efforts for university reform. This they 
may have been able to do, but only by causing 
at the same time far greater injury to the uni- 
versity. 

I favor peace on the Russian terms, prac- 
tically adopted by the President in his reply 
to the Pope. But both before and since our 
entry into the war I have done everything in 
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my power to promote BAtional efficiency. I 
apetit a large part of the week before I was dis- 
missed drawing up for the War Department 
plans for the soientifio selection of aviators. 
Hy oldest son, with my approval and assist- 
anoe^ was one of the first to enlist in the army 
and go to France, where he is in charge of 
sanitation in the Harvard hospital recently 
bombed by Gferman aviators. — J, UoEun 
Oattell in the New York Tribune. 


SCIENTIFIC BOOKS 
AlgiB* Volume I. Myjophyceie, Peridiniees, 
BacillarieoB, Ghlorophyceffi, together with a 
Brief Summary of the Occurrence and Dis- 
tribution of Freshwater Algee. By G. S. 
WxBT^ M.A., D.So., AJI.O.S., F.L.S., Ifason 
Professor of Botany in the University of 
Birmingham, Cambridge, The University 
Press, 1916. 0. P. Putnam’s Sons, New 

York. $7.50. 

The first volume of the series, to bo issued 
as the Cambridge Botanical Handbooks under 
the editorship of Professor A. C. Seward and 
A. G. Tansley, of the school of botany of Gam* 
bridge University, is Professor G. 8. West’s 
volume on the ^ Alg®.” A life-long interest 
in, and an ever-increasing acquaintanceship 
with the extraordinarily diversified and numer- 
ous organisms embraced within the scope of 
this work have quabfied this leading British 
algologrist to undertake this task. For many 
years father (the late William West) and son 
have collaborated in the publication of a long 
series of memoirs and monographs dealing 
with the microscopic flora, not only of British 
waters, but of those of many other lands also. 
The critical knowledge thus acquired of the 
very large number of genera and species of 
algsB, mainly microscopic, has made possible 
this scholarly and well-proportioned treatise. 

Dealing as it does with the Frotophytee, the 
worit is of especial interest, not only to botan- 
ists, but also to zoologists, especially protozo- 
ologists, who have long felt the need of a 
work more comprehensive in scope and suo- 
cinct in treatment than Oltmann’s Algen,” 
Ohodat’s Algues Vertes de la Suisse,” or the 
authors’ " Treatise on the British Fr^water 


Algn,” and more critical, the Lemmermann’s 
useful handbooks of the Brandenburg Algs. 

Professor West’s work adequatdy supplies 
this need. Since the work includes the Dino- 
flagellata (Peridiniee) and the Volvooide 
(Volvocineie) flagellates familiar to all zool- 
ogists and prominent in our text-books, the re- 
viewer takes this means to call the attention 
of all zoologists and of biologists generally to 
the mine of information contained in this 
work. He shares with the author the opinion 
that the Flagellata are a primitive group and 
therefore of exceptional significance to all who 
seek the beginnings of cither the plant or the 
animal world, and especially to students of 
sex, reproduction, variation, and the processes 
of evolution. It is noteworthy that the classi- 
fication of green alge adopted by the author 
and the criteria of their chief subdivisions are 
based upon flagellate affinities. 

It is perhaps natural that Frofesor West’s 
investigations of the Phytoplankton should 
have convinced him that most flagellates are 
holophytic and that ninety per cent, of the 
Dinoflagcllata ^'are true vegetable organisms 
with a holophytic nutrition,” but students of 
parasitic flagellates will demur from the first 
conclusion. In the reviewer’s experience there 
is abundant evidence that the Oymnodinioide, 
or tiie most primitive section of the Dinoflagel- 
lata, the most abundant flagellates of the sea, 
are predommantly holozoic, and some are even 
cannibalisticp while many of the deep water 
species are undoubtedly saprophytic. 

The author’s conclusions regarding poly- 
morphism among the algsa, especially the 
Chlorophyceie, will interest all students of vari- 
ation and evolution. Professor West has been 
a champion of the view of specific stability 
among the unicclls, as over against the view 
of a wide polymorphism advocated by Ohoda^ 
Playfair and others. The results of the pure 
culture method in the hands of Elebs, Beijer- 
incfCf and others, have in the main supported 
tile conclusion that specific stability is quite 
as constant among the algn aa it is among 
higher plants. It is doubtless true that much 
of the so-called evidence for polymondiism 
has rested upon misjudgmeut as to the rela- 
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tioduhips of oonvergont types oommiDgled in 
a common environment and has no basis in 
oritioally conducted pure cultores. On the 
other hand, it is certainly to be expected that 
more instances of polymorphic life cycles, both 
obliffstory and adaptive, will be disoovered 
when the full histories of green unioells are 
unraveled. Furthermore, among the Dino- 
flagellata with certainty, and possibly among 
the desmids also, there is a high degree of 
self-regulating control of surface structures 
leading to a considerable range of form within 
the species. This is made evident f r o m the 
fact that in both of these groups there are 
many species in which at the time of binary 
fission the daughter organisms each inherits 
one half of their ezoakeleton or cell wall and 
forms the other half under the influence of 
the circumambient environment, which in 
some instances induces a strikingly different 
form of cell wall, involving structures util- 
ised as specific characters. These may be of 
a mutative category, or more evidently of an 
adaptive or self-regulatory natura It is also 
true that the theca or exoskeleton of the Dino- 
flagellata is subject to autotomy, local eedysis, 
total exuviation, and local resorbtion and re- 
oonstruction to a considerable degree, after 
its formation, in adaptive r^ponse to chang- 
ing environmental oonditions. Such changes 
are not, however, of the same order of magni- 
tude as those more profound ones occurring 
in the transformations in the life history of 
alg», such as the PdltMUa stage of the 
Ohlamydomonads. 

On the whole. Professor West's contention 
as to specific stability seems to be wdl 
founded, provided adequate latitude for the 
metamorphoses of life history is retained and 
due allowance is made for adaptive and in- 
volution stages arising under environmental 
pressure. Both the pure culture method and 
wide observation of much material of the spe- 
des under varying environments are needed 
to determine the normal range of form. 

The rapid growth of biological literature 
in the past decades has tended to isolate bot- 
anists and zoologists, to the detriment of prog- 
ress in both fields. Professor West's work is 


of great value in facilitating ezoursions of 
zoologists into one fundamental and sug^ 
geative field of botanical research. 

Obablxs Atwood Eorom 

ZOOLOOIOIL liZBOEATOBT, 

UKivxzaiTT or Oautoenu 

A Oermar^English Dictionary for Ohemitit, 
By Adstik M. Pattbbson, PLD., editor of 
chemical terms for ^ Webster’s New Inter- 
national Dictionary” and formerly editor 
of " Ohemical Abstracts.” New York, John 
Wiley & Sons, Inc.; London, Chainnan and 
Hall, Limited. 1017. Pp. xvi + 816. 
Price $3.00. 

Dr. Patterson’s dictionary fulfils a need 
which probably every English-speaking worker 
in chemistry has experienced, and fulfils it 
admirably. The large number of scientific and 
technical words and the abbreviations which 
puzzle the beginner in the reading of chem- 
ical German are all there and the older chem- 
ist long accustomed to the reading of German 
chemical literature will experience no less 
satisfaction in the use of this book, for it is 
sure to save him much time in determining 
the exact meaning of the words that even he 
is apt to find troublesome. The thoroughness 
with which the dictionary covers the broad 
field of chemistry as well as such rdated 
sciences as physics, mineralogy and idiarmaoy 
is very satisfying. Since its appearance in 
January it has been in constant use in the 
office of Chemical Abstracts, where transla- 
ting work involving every phase of theoret- 
ical and applied chemistry is done and it has 
stood this test of completeness in such a way 
as to justify the confidence with which it is 
used. I say “justify” because, knowing the 
nature of Dr. Patterson’s work on other 
things and having in mind his experience in 
handling chemical literature and in compiling 
the chemical vocabulary and other parts of 
the New International Dictionary, we expect 
much. 

In his translations of German names of 
chemical compounds Dr. Patterson has used 
care to keep the nomendatore in accord with 
the best usage. The Introduction, which 
should be very hdpful in several wayi^ in- 
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olndet intenstinff seetiozu on inoiganio and 
organio nomenolatoie. Many Amarioan ohem- 
lita ahonld read and beed the trazulating rules 
contained in these sections, for all too often 
German 4>ellingg, especially endings, are car- 
ried over into names used as English. At 
times this results in confusion. The new dic- 
tionary will tend to correct this bad praotise, 
and it is hoped that it will help the cause of 
good chemical nomenclature in other ways. 

Besides words from fields of science rdated 
to chemistry the dictionary contains a general 
Tocabulary “to save the user the trouble of 
looking up the more common German words in 
a separate dictionary ** and “ because many 
general words have a technical, or at least a 
customary, chemical meaning,” which “ in a 
general work is often either absent or buried 
among other senses.” The entries are all 
brief, fow of them requiring more than a 
single line (two columns to the page). There 
are no long paragraphs of oombinations, ex- 
amples, etc., to wade through. The English 
equivalent usually sought by the scientist is 
given at once. These features add greatly to 
the convenience in use. 

The use of small type (six point), which 
does not seem objectionable since one does not 
read a dictionary steadily, has made for com- 
pactness. The book will fit a large pocket 
The work of the printer and binder (the cover 
is flexible) has been well done. 

£. J. Okam 

Ohio Srin UNivnanr 


SPECIAL ARTICLES 
THK NATT7U OP THB ULTlMATg 
MAONBTIC PABTXCLB 

It appears probable from various consid- 
erations that when a aubstanoe is magneti- 
cally aaturated, the “ molecular magnets ” of 
whidi it is composed have their axes arranged 
parallel with the external magnetio fidd. On 
this sosumption it is possible to investigate 
the validity of those theories, such as Bohr’s 
which would explain the magnetio properties 
of an atom u due to electrons revolving about 
the atomic center in orbits all lying in the 
same plane. 


It has been shown that the rdative inten- 
sity of the different orders of an X-ray speo- 
trum line depends upon the distance of the 
electrons from the middle planes of the atomic 
layers in the di&aoting crystal.^ Imagine 
X-rays to be reflected from the surface of a 
ferro-magnetio crystal composed of atoms of 
the type just described. When the crystal 
is unmagnetixed the different atoms wiU have 
their electronic orbits distributed in all pos- 
sible planes, so tbat on the average the elec- 
trons will be at an appreciable distance from 
the mid-pianos of their atomic layers. If, 
however, the crystal is magnetically saturated 
perpendicular to the reflecting face of the 
crystal, the electronic orbits, being perpen- 
dicular to the magnetic axes of their atoms, 
will all lie parallel to tiie crystal face. The 
electrons will therefore now be tn the mid- 
planes of the layers of atoms which are 
effective m producing the reflected beam. It 
can be shown that suoh a shift of the elec- 
trons must produce a very considerable in- 
crease in the intensity of the reflected beam 
of X-rays. On the other hand, if the crystal 
is magnetised parallel to the reflecting face, 
the turning of t^e orbjts will carry the dee- 
trons farther, on the average, from the middle 
of their atomic layers, and a decrease in the 
intensity of reflection should result Of 
course if the dectrons are arranged isotropic- 
ally in the atom, or if the atom is not rotated 
by a magnetic Add, which would mean that 
it is the electron or the positive nudeus that 
is the ultimate magnetio particle, no such 
effect should be observed. 

We have hunted in vain for such on effect 
on the intensity of the reflected beam of X-rays 
when the reflecting crystal ia strongly magnet- 
ixod. In our experiment a “null method” was 
employed. The ionisation due to the beam of 
X-rays reflected from a crystal of magnetite 
was balanced against that due to a beam re- 
flected from a crystal of rock-salt, so that a 
very small change in the relative intensi^ 
of either beam could be detected, while vari- 
ations in the X-ray tube itself had little effect. 

1 A. H. Compton, PAya. 9, 29 (1917). 
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By means of an dectromagnet with a lamin- 
ated core the magnetite crystal was magnetic- 
ally saturated, and then demagnetised with an 
alternating current. The effect of mognet- 
iaation perpendicular to the plane of the crys- 
tal face was investigated for the first four 
orders. On account of mechanical difficulties 
the test was made only in the third order when 
the crystal was magnetised parallel to the re- 
flecting Burfaca In no case was any change 
observed in the intensity of the reflected beam 
when the crystal was magnetised or demag- 
netised, though the method was sufficiently 
sensitive to detect a variation in the intensity 
of less than 1 per cent 

A direct calculation shows that a displace- 
ment of the atoms of 0.004 of the distance 
between the successive atomic layers is suffi- 
cient to cause 1 per cent change in the inten- 
sity of the fourth order spectrum If there 
is any displacement of the atoms when a 
crystal is magnetised, it is therefore very 
small. This confirms the observation of K. T. 
Oompton and E. A. Trousdale* that magneti- 
sation does not shift the atoms in a crystal 
sufficiently to change the general form of the 
space lattice in which they are arranged, and 
verifies their conclusion that the ultimate 
magnetic imrticle is not a group of atoms, 
such as the chemical molecule, but is the in- 
dividual atom or something within the atom. 

It can be shown further that if all the elec- 
trons in an atom are in the same plane, the 
effect on the intensity of the reflected X-ray 
beam of turning the atom will be greater than 
one per cent, unless the effective radius of 
the atom is less than 10*^^ cm. Other con- 
siderations, however, prove that the radius of 
the atom must be much greater than this. 

There is a relatively small number (20) of 
electrons in the iron atom, and it appears 
probable that 8 of these, as valence electrons, 
are at a considerably greater distance than the 
others from the center of the atom. It is 
therefore difficult, though perhaps not im- 
possible^ to imagine an arrangement of the 
eleotrons so isotropio that a rotation of the 

s E. T. Xlompton and E. A Troosdala, Phyo. 
Bov., 5, 815 (1015). 


atom will not produoe an appreciable <fliang6 
in the intensity of the reflect X-ray beam. 

The most obvious explanation of our nega- 
tive result is that it is not the atom which is 
the elementary magnet, but that it is either 
the positive nucleus, as suggested by Merritt, 
or the electron, as suggested by Parson. 

If the ultimate magnetic particle is not 
rotated to any great extent by the magnetio 
field, no conclusions can be drawn from our 
experiments. It appears much more probable 
however, that the molecular magnet is capable 
of being turned through a large angle, and on 
this basis we may conclude that: 

1. The ultimate magnetic particle is either 
the atom or something within the atom. 

2. If the atom is the ultimate magnet, its 
electrons are not all distributed in the same 
plane, as assumed by Bohr, but are arranged 
very nearly isotropically, 

3. Our experiments are in accordance with 
the hypotheses that the atomic nuclei or the 
eleotrons themselves are the ultimate mag- 
netio particles. 

In a subsequent paper we shall describe our 
experiment in greater detail, and shall discuss 
more fully the significance of our negative 
result. Arthur H Cohptow, 

Oswald Booklet 

UNiVKaanr or Minnesota 

APPARATUS FOR PHYSIOLOGICAL AND 
PHYSICAL LABORATORIES 

An Adjuatahle Stand for Oraphie Experi- 
menta , — The stand illustrated in the figure 
was designed by me, twenty-three years ago, 
for use with the piston-rcoorder for air trans- 
mission. It has served its purpose so admir- 
ably, and is so well adapted for all graphic 
work where a very delicate adjustment of the 
writing point is required, that it has seemed 
to merit a description in print. 

The features that have commended it es- 
pecially are its simplicitYf its great delicacy 
of movement and absence of backlash, and 
the ability to use it at all times for ai^ of tlie 
purposes for which a small stand is neoeastry. 

Its oonstruction is not difficult, but reqpiree 
accurate workmanship. 
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The central part of the tripod base is bored 
and faced on the lathe, and the hole is reamed 
to a standard siae. The base is then placed 
on an arbor and the lower surface of the hub 
is turned to correspond with the front The 
lower end of the vertical rod is ground into 
the hole. A collar is securely fastened to this 
part of the rod, and its lower surface turned 
to an accurate bearing, A long rod is screwed 
into the collar, and is firmly pressed against 
the adjusting screw F by the steel rod A, 
which acts as a very strong spring. The 
vortioal rod is fastened to the base by a screw 
in its lower end, and a spring washer which 
bears against the turned surface. As the 
horuontol rod has a considerable lengtii, and 
the adjusting screw a fine thread, the rotation 
of the rod when the screw is turned is very 
slow, and is under perfect control. The elas- 
ticity of the spring rod is suffloient to allow 


the necessary movement in graphic eaperi- 
ments, aznl is rigid enough to prevent rotation 
when the stand is used for ordinary purposes. 

The vertical rod of the stand just described 
bas a diameter of 10 mm. A much larger 
stand of slightly modified construction, with 
a heavy base, and a rod 26 mm. in diameter, 
is a most useful addition to the equipment of 
the laboratory, and forms a very satisfactory 
support for a reading telescope. The lower 
end of the rod is turned to a shoulder, and is 
fitted to the base with a screw and a washer, 
as in the previously described instrument. 
The collar into which the horizontal arm is 
inserted is not permanently fastened to the 
central rod, but is clamped by a thumb-screw 
which permits the rod to be rotated to any 
extent before using the fine adjustment. A 
leveling-screw, and a clamp-screw in the hub 
not shown in the figure are also desirable 
additions. 

Univeraal Clampa , — The clamps shown in 
the drawing wero designed to be used on the 
adjustable stand. Within the limits of their 
capacity they enable flat objects, and rods of 
round, square, triangular and oblong section, 
to be held very firmly in any position without 
marring. They can be easily adapted to any 
stand and modified in various ways. The 
clamps are attached to the supporting rod by 
a split cast-iron piece in the shape of two 
crossed cylinders, which are carefully bored 
at right angles to each other. The bolt which 
passes through the horizontal cylinder has the 
same size as the vertical rod, and in one form 
has for the head the iron disc J, which is per- 
manently fastened to it A similar disc re- 
volving on the bolt, forms the second jaw. 
The two discs are turned, and their inner sur- 
faces have parallel V grooves which accurately 
correspond, and a recess in each for a spiral 
spring which opens the jaws when the nut is 
loosened. The object to be held is fixed in 
the jaws, and the clamp to the stand by tho 
single nut 

The upper clamp is fixed to the vertical 
rod independently by the lever L whidi turns 
a screw in the split projection. The bolt W 
has a number of transverse holes which enable 
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the right hand diao to be fastened in different 
pooitions by the pin P, This axrangement 
allows objects of considerable width to be 
held by their edges. A supporting screw in 
the movable disc opposite the groove is some- 
times used to prevent tipping and wedging of 
the disc under strong pressure, but it is gener- 
ally not required. 

Univoradl Tripod Bomu . — Of all laboratory 
implements the tripod stand is probably the 
one that is most constantly and universally 
employed. A tripod base forms the founda- 
tion of a great number of scientific instru- 
ments; it is therefore desir^le to have a 
number of accurately made bases for use with 
interchangeable apparatus, and adaptable to 
a great variety of purposes. 

The ordinary way of fastening the stand- 
ard to a tripod base is by means of a screw 
on the end of the rod. This is permissible 
when the rod is to be left in position perma- 
nmtly, but when it has to be removed fre- 
quently, it la very inconvenient, as a special 
wrench is required for the operation. When 
accurate construction is required it is nec- 
essary to reduce the diameter of the lower end 
of the standard to form a shoulder, and 'to 
out the screw in a lathe. This adds consider^ 
ably to the expense and difficulty of fitting 
apparatus to the base. A much simpler and 
better mode of attachment can be employed 
which has proved itself to bo very satisfactory 
in my laboratory. The bases that I have 
made are of two sixes. The larger one covers 
a circle of 80 cm. and weighs 6 kilograms. 
Its center is a cylinder 8 cm. in diameter and 
7 cm. in height This base is like that of the 
large adjustable stand which I have described^ 
and is turned and bored on the lathe in ex- 
actly the same manner as that The central 
hole has a diameter of 19 nun. and the stand- 
ards are clamped in it by a large brass screw 
which passes horixontally througfa the center 
of the hub. As the screw has a large head 
with four spokes like the hand-nut on the 
universal clamp figured in the drawing, the 
rods and bushings are held with the greatest 
flnnnesap^but they can be changed almost in- 
stantly. This kind of attachment allows a 


oertain amount of vertical movement of die 
standard of a tables or of apporatua, lAm 
variation of height is desirable. When a more 
extensive elevation is necessary the tripod can 
be placed over a hole in the table through 
which the rod can jmss, or it can be supported 
on rods clamped by brass set-screws in 18 mm. 
holes in the cylindrical feet. These supple- 
mentary rods may be used as substitutes for 
leveling-BcrewB. If such screws are required 
they ore made with brass cylindrical nuts 
which are clamped in the holes in the feet 
These holes are exactly at right angles to the 
plane of the bottom of the feet, it is therefore 
possible to have four vertical rods, parallel to 
one another, attached to the some base. Thia 
is a great convenience in assembling compli- 
cated combinations of apparatus. Bods 
smaller than the holes can be clamped by 
means of bushings. When these bushings are 
of non-conductors the rods can be insulated, 
or the rods may be made of these materials. 

The smaller base has all the features of the 
one just described, and weighs about three 
fourths of a kilogram. The holes in the feet 
are 10 mm. in diameter, and the central one 
18 mm. These bases can be bored while 
clamped together in pairs. Thia insures exact 
correspondence of the holes when the bases are 
used together in combinations. They form 
excellent end supports for the horixontal rod 
of an (^ical bench, or similar apparatus. 
They may be used instead of flanges for table 
tops and wheels. They can be fastened easily 
to the wall or ceiling by screws passing 
through the holes in the feet, or be em- 
ployed in the construction of a wall bracket 
of adjustable height In order to make such 
a bracket two ^ort rods in two of the supple- 
mentary holes are held in corresponding boles 
in a block of wood screwed to the walL A 
long rod in the anterior leg terminates in a 
rectangular piece through which passes a hor- 
ixontal rod abutting against the walL A 
table top is attached to the central standard 
when an adjustment for height is desired^ or 
it may be screwed or clamped to the anterior 
rod. FaumiOK W. BLua 

Honson, Maas. 
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THE STRUCTURE OP ATOMS, AND THE 

EVOLUTION OP THE ELEMENTS AS 
RELATED TO THE COMPOSI- 
TION OP THE NUCLEI 
OP ATOMS 1 

Thb general theory of the etmetare of 
the atom which aeema to be moat doaely in 
harmony with the facta ia that developed 
by Rutherford. His theory aaaumea that 
the atom conaiats of a central nadeug or 
sun, and that the satellites of the miniature 
solar system are the negative electrons. 
The central nucleus is supposed to contain 
almost all of the mass of the atom, and is 
charged with positive electricity. That 
this nucleus is very minute in comparison 
with the size of the atom is indicated by 
the work of Rutherford, of (3eiger and 
hCarsden, and of Darwin, who find that the 
deflection of alpha particles, which sre shot 
from rsdiosetive atoms at speeds which 
approach 20,000 miles per second and so 
pass directly through other atoms, is of 
such a character as to indicate that the 
positive charge of the atom is very highly 
concentrated. Thus Darwin’s work indi- 
cates that the maximum diameter of the 
nucleus of a hydrogen atom (1.7 X 1<^“ 
cm.) is only about one-one hundred thou- 
sandth of the diameter usually assumed for 
the atom. On this basis the atom would 
have a volume a million-billion times larger 
than that of its nucleus, and thug the nu- 
cleus of the atom is much smaller in com- 

lAddreas prmnted mt tbe Bjinpotiam on tho 
Btruetoro of Matter at the New York meeting of 
the American Asioeiation for the Advancement of 
Science. A bibliography will be found in the fol- 
lowing papers; Jour, Amerioan Chemical Society, 
37, 1367-1431 (1915), 39, 856-679 (1917); PhUo- 
sopMoal Magasine, 80, 723-784 (1915). 
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parison with the size of the atom than is 
the son when compared with the dimen- 
sions of its planetary system. 

The special modifloation of Rutherford's 
theory which has met with the most suc- 
cess is that due to Bohr. The very re- 
markable features of this theory have been 
made the subject of Professor Millikan’s 
address, which has already been given, so 
they need not be mentioned here. How- 
ever, in spite of its success, Bohr’s theory 
possesses in common with the other special 
views of atomic structure which have been 
developed, the limitation that its applica- 
tion has been restricted to one special class 
of phenomena, those of radiation, and that 
it is too simple to give a mechanism which 
will act as any except the most simple of 
atoms. In the Bohr atom the negative elec- 
trons external to the nucleus are all sup- 
posed to lie in the same plane with the nu- 
cleus, while the structural relations of or- 
ganic molecules seem to indicate that at 
least the outer electrons do not lie in a 
plane (except when only two in number) 
but that they have a three-dimensional ar- 
rangement 

It was found by Moseley that if the ele- 
ments are arranged in order according to 
their X-ray spectra, they fall in the same 
order as they do in the periodic system. If 
arranged in this way, beginning with hy- 
drogen as 1, and helium as 2, they are said 
to be arranged according to their atomic 
numbers. In our ordinary system of ele- 
ments there are in all 91 elements from 
helium to uranium inclusive, and in addi- 
tion to these there is hydrogen which makes 
92 in all. Of these 86 or 87 have been dis- 
covered and 6 or 6 remain to be found. 
It is the purpose of this paper to present 
some relations which have been found by 
the writer and his students, which have a 
bearing the structure of the atoms of 
these elements, upon the problem of their 
stability, and their formation by evolution. 


1. ABB THB BUEMXNTS INTRA-ATOMia 0011- 

rotmoB <Hr htdboobnT 
One of the first suggestions in regard to 
the structure of the atom was mads by 
Prout in 1815, or a little over a century 
ago. Prout found, on the bssia of his own 
experiments and the more accurate work 
of Gay-Lussac, that if the atomic weight of 
hydrogen was put as 1.00, the atomio 
weights of the other elements became whole 
numbers as follows : 

psodt'b ATonio wnaHTs (ISIS aj>.) (with tbs 
ISIS ATOXIC WXiaHTS os BTDSOOSH 


BABIS nr PABCNTBEBBS) 


Hjrdrogen ... 

. . . 1.0 

(1.000) 

Carbon .. . . 

. . 6 

(11 si) 

Nitrogen . 

...14 

(13.60) 

Phosphorus . 

14 

(30.78) 

Oxygen . . . 

. 16 

(16.88) 

finIphuT .... 

. . 10 

(31.82) 

Calcium 

20 

(39.76) 

Sodium . ... 

. 24 

(22.82) 

Iron 

26 

(66.41) 

Zme .... 

. 32 

(64.86) 

Chlorine . . . 

.. 36 

(36.40) 

PotoBaium . . 

...40 

(38.80) 

Barium 

70 

(136.31) 

Iodine 

...124 

(126.04) 


If Prout ’s atomic weights had proved ex- 
actly correct, his claim that hydrogen is the 
protyle (wpAn/ vAi;) or fundamental ele- 
ment, might have seemed justified, but 
when it was found that these weights were 
very far from correct his hypothesis was 
largely discarded. 

The prejudice which existed a few years 
ago against Prout ’s idea is well shown by 
a quotation from von Meyer’s “History of 
Chemistry,’’ printed in 1906. 

Dnrlag the period in wUeh Davy sad Qsj-Los- 
■ae were carrying on aeir brilliant work, and be- 
fore the star «f BeneUna had attained to Its foil 
Ineter, a literary ehemieal event ocenrted which 
made a profound ImproMloa npon nearly all the 
chemists of that day, vis., the advanesmsnt of 
Pront'a hypothesis. This wu one of the faetsts 
which matsrlally dspnelated the atomio dosMaa In 
the of many smlasnt invsstlgntws. Om se* 
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«oant of ita Inlliuiiee npos the twtliei dcvdopment 
of the atomie theoij this h7p<^eaU must be die* 
eiiiaed here, alihoQKh it bat eeldom heppeni that 
an Idea from which important theoretical eoncep- 
tiona aprug, originated in m faulty a manner aa 
it did. 

However, a careful study of the most ac- 
curately determined of the recent atomic 
weights reveals some very remarkable re- 
lationships. If first of all we make the as- 
sumption, as a subject for argument, that 
the heavier atoms are built up from hy- 
drogen atoms, then it is found that the 
atoms are in nearly all cases lighter than 
they should be on the basis of such an hy- 
pothesis. Thus, if the following atoms of 
low atomic weight are considered, it is 
found that nearly all of them weigh 0.77 
per cent, too little. 


VABLS I 


Alomof 

Atotnla 

Wtlglit 

mflarooM) from 
t Wliole NurntMT 

Par Cmt* 
VarlatlMi 

HeUma . . . | 

3 97 

-0 03 

-0.77 

Bonm . . . 

10.92 

-0 08 

-0 77 

CArboD . . , 

11.91 

-0,09 

-0.77 

Niirogea . . 

13.90 

-0,10 

-0.70 

Osyg«n .. . 

16 88 

-0 12 

-0.77 

Fluorine 

18 86 

-0 16 

-0 77 

Sodium 

22 82 

-0.18 

-0 77 


Therefore, if these atoms are built from 
hydrogen atoms, there must be during their 
formation a loss in weight, and presumably 
in mass, equal to 0.77 per cent. This will 
be called the “packing effect." When all 
of the 26 elements from helium of atomic 
number 2, to cobalt (No. 27} arc consid- 
ered, it is found that with the exception of 
the four elements, beryllium, magnesium, 
silicon, and chlorine, which have atomie 
weights higher than the corresponding 
nearest whole numbers, the average pack- 
ing effect of the elements is again —0.77 
per cent. This constancy of the pack- 
ing effect suggests that the variation 
is due to some single cause, though the four 
exeeptional cases cited above, show that 
there is undoubtedly some other oompU- 


eating factor. The discovery by Thomson 
and Aston that the similar exeeptional ease 
of neon is due to the admixture of an iso- 
tope of higher atomic weight suggests that 
it may not be impossible to find a cause for 
the exceptional behavior in the four other 
cases. 

It has formerly seemed difScult to ex- 
plain why the atomie weights referred to 
oxygen (16.00) as a basis are so much 
closer to whole numbers than those referred 
to hydrogen as 1.00, but the explanation is 
indeed very simple from the point of view 
presented here. The closeness of the atomie 
weights on the oxygen basis to whole num- 
bers, is indeed extremely remarkable. 
Thus for the eight elements from helium to 
sodium the average deviation is only 0.02 
unit, or leas than the average probable 
error of the atomie weight determinations, 
and for ail of the first 27 elements the aver- 
age deviation from a whole number is, 
though more, increased only to 0.09 unit, 
when the tign of the deviation is consid- 
ered. If it is noi considered the deviation 
is reduced to 0.01 unit for 21 elements. 
The probability that such values as these 
could be obtained by accident is altogether 
unworthy of consideration. If an oxygen 
atom is a structure built up of 16 hydrogen 
atoms, then according to the ordinary 
theory that mass and weight are strictly 
additive, the weight of an atom of oxygen 
should be exactly 16 times the weight of a 
hydrogen atom. Now, according to the 
.present system of atomic weights the 
weight of an atom of hydrogen is taken as 
1.0078, so the oxygen atom should weigh 
16.125. However, it is found to weigh 16.00. 
The difference between 16.125 and 16.000 
is the value of the packing effect, and if 
th%$ effect were exactly the same for aU of 
the elements except hydrogen, then the 
ehoiee of a whole number as the atomie 
weight of any one of them, would, of neees- 
eiiy, cause M of the other atomie weights 
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i 0 bt tehole numbers. Though this is not 
quite true, it is seen that the packing effect 
for oxygen is 0.77 per cent., which is the 
average packing effect for the twenty-one 
elements considered (elements of low atomic 
number). Therefore these elements, which 
have packing effects equal to that of oxy- 
gen, will have whole numbers for their 
atomic weights. Since, too, the packing ef- 
fect is very nearly constant, all of these 21 
elements will have atomic v \t8 close to 
whole numbers. 

While according to our ordinary experi- 
ence mass and weight seem to be additive, 
the question may be raised whether in the 
formation of atoms, which is a process 
which is, up to the present time, outside 
our experience, this is true. There are 
three remarkable facts to be explained: 
first, the atomic weights of the lighter ele- 
ments on the hydrogen basis approximate 
whole numbers; second, the deviations 
from whole numbers are negative, and 
third, these deviations are practically con- 
stant in magnitude. 

It has been already stated that accord- 
ing to the work and calculations of Dar- 
win, and of Qeiger and Marsden, the nu- 
cleus of the atom is extremely minute in 
comparison with the size of the atom, so 
that in the nucleus the mass, if the deter- 
mined dimensions of atoms and their nu- 
clei are at all correct, is many thousand 
billion times more concentrated than in the 
atom. If the nucleus is complex, the elec- 
tromagnetic fields of the charged particles 
would be extremely closely intermingled in 
the nucleus, and it wonld seem reasonable 
to assume that this would affect the mass, 
BO that the mass of the whole nucleus would 
not be equal to the sum of the masses of its 
parts. 

Let us take an extremely simple case for 
calculation, and find how closely packed 
the chaitged particles in a nucleus would 
have to be to cause the observed decrease in 


weight (0.77 per cent.) which is found tor 
most of the atoms. In making such a cal- 
culation, as a guide tor our assumptions, 
we have the (fiiserved fact that radioactive 
atoms shoot out both positively charged 
alpha particles and negative electrons at 
such high speeds that it seems probable 
that they come from the nucleus of the 
atom. The observed relations between the 
products of the radioactive changes sup- 
port this idea very strongly indeed. Thus 
there seem to emerge from the nuclei of 
complex atoms both positively and nega- 
tively charged particles, and the negatively 
charged particles are found to be negative 
electrons. This point should be empha- 
sized, since many workers on atomic theory 
have endeavored to construct their imagi- 
nary nucleus of positively charged par- 
ticles alone. 

The simplest case for calculation* wonld 
then be for a nucleus consisting of one 
positive and one negative particle. Let the 
distance between Ihe particles be d, the 
charges respectively e, and e„ let the ve- 
locity of the particles be along the straight 
line connecting them and equal to u. Then 
if c is the velocity of light, the particles 
have a longitudinal momentum which dif- 
fers from the momentum calculated by 
ordinary mechanics for electrically neutral 
particles possessing mass by an amount 
equal to 

«iei 
d • 

This may be called the mutual electromag- 
netic momentum of such a system of par- 
ticles. The mutual electromagnetic mass 
corresponding to this is 

. 2 eiC| 2 ^ 

Ami ■ ^ ^ 5 

• For this ealeulstion see the foUowtng papers by 
Earidne and Wllaon: Froo. Nat. Aead. Batanees, 1, 
277-78 (1915); J. Jm. Ckem. Soe., 87, 1878^8 
(1816), and FML Mag., 80, 728-88 (1915). 
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The oomsponding mass of one particle is 
2 c* 

where B is the radina of the electron ; so 

&m ^ 3B 

mi d 

In the application of this last equation, 
A is to be taken as the radius of the positive 
electron, since it is assumed that it is the 
seat of practically all of the mass of the 
atom. In order to produce a decrease of 
mass equal to 0.77 per cent., which is the 
average decrease in weight as calculated 
from the atomic weights, the two electrons 
should approach until their distance is 400 
times the radius of the positive electron. 
Thus a packing effect of 0.77 per cent, 
would be produced by a moderately close 
packing of the electrons in the nucleus. 

The packing effect for oxygen, which has 
been taken as the basis for our modem 
atomic weights, is exactly equal to the aver- 
age value given above. If the number rep- 
resenting the atomic weight of hydrogen on 
the oxygen basis, 1.0078 is decreased by 
this percentage amonnt, it becomes equal to 
1.000, so the oxygen system of atomic 
weights may be considered as a hydrogen 
system, with hydrogen taken as 1.000, but 
where the weight of the hydrogen atom is 
taken after it has been subjected to the 
average packing effect of 0.77 per cent. 
Thus in going over from the hydrogen to 
the oxygen system of atomio weights, the 
chemists who made the change were, with- 
out knowing it, making allowance for the 
average packing effect, for, while the 
atomio weight of hydrogen is 1.0078, the 
atoms heavier than hydrogen have atomio 
weights which are near what they should 
be if they were built up of units of weight 
very close to 1.000. On the other hand, this 
unit of wiAai must be somewhat variable to 
give the atomic weights as they are, even 
although a part of the variation, in some 


eases, may be due to the inaccuracy with 
which the atomic weights are known. This 
leads either to the supposition (1) that the 
atoms are built up of some unknown ele- 
mentary substance, of an atomio weight 
which is slightly variable, but is on the 
average extremely dose to 1.000, and which 
does not in any case deviate very far from 
this value, or to the idea (2) which is pre- 
sented in this paper, that the nucleua of a 
known element is the unit of structure. 
The atom of this known element has a msisi 
which is close to that of the required unit, 
and it has been proved that the decrease of 
mass involved in the formation of a com- 
plex atom from hydrogen units is in accord 
with the electromagnetic theory. The 
adoption of the first hypothesis would in- 
volve much more complicated relations. It 
would necessitate the existence of another 
elementary substance with an atomio 
weight close to that of hydrogen, it would 
involve a cause for the increase of weight 
in tile formation of some atoms, and a de- 
crease in other cases, and it would alio in- 
volve the existence of another unit to give 
the hydrogen atom. 

It may be well to consider here the prob- 
aiUity that the elements from helium to 
cobalt, atomic numbers 2 to 27, may have 
atomic weights as close to whole numbers 
as they are on the o^qrgen basis, entirely by 
accident For example we may calculate 
the chance that each of the atomic weights 
should be as close as it is to a whole num- 
ber, and we find that there is one chance in 
five thousand billion billion. Another 
probability is that the sum of the devia- 
tions from whole numbers shall not exceed 
the sum found experimentally. This gives 
the result that there is one chance in fifteen 
million. Thus, in the words of Laplace as 
applied to a calculation of probability in 
eonnection with an astronomical problem, 
that the atoms are built up of units very 
close to one, '*est indiqube avec un pro- 
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babilit4 bien Bup6rieare i celle dn plus tratM the ehange whidi oeenn in ihie 
grand nombre dee faite hiatoriquee ear proceas. Any special element, enoh as 
lesquela on ne se permet auenne doute.” radium (which is an extremely active atdid, 

with a valence of 2, and belonging there* 
THB ATOMS ABB iNTBA-ATOMio HBUDM-HT* fore to group 2) hss its valence reduced by 
DBOOBN 00 MP 0 UND 8 two whcu the atom ejecta an alpha par- 

The atoms of radioactive aubatancca are tide (which carries two positive charges), 
known to shoot oif alpha particles with and in this case changes into the inactive 





Tuk 1. TiAKBroBUATiONB OT THt Radioaotivx EuniXMTs. The a and /9 dumges of the radio-ae- 
tive elamenta. Note that the atoms of even atomic number are more numerous th*n those of odd atomio 
number. Thus there are S2 of the former daes to 11 of the latter. 


speeds as high as 20,000 miles per second, gas, radium emanation or niton. The alpha 
These alpha partides carry two positive pailide has a weight of 4, and niton has 
charges, have an atomio wdght of 4.0, and an atomic weight which is 222, or four less 
when they are collected and take up nega* than that of radium (226). That this is a 
Uve deetrons, give ordinary hdium. They general rule was discovered by Soddy, and 
may be thought of as the nndd of helium it was verified later by Fajana, Bussell, von 
atoms, and seem to be shot out from the Hevesy and Fleck. 
nimZeiw of the more complex atom such as Let ua picture the changes which ocenr 
that of radium or thorium. Fig. 1 illua* during the long chain of processes which 
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converts Uranium 2 into Badium B, which 
is a variety (isotope) of the element lead. 
We will assume that the nucleus of a 
uranium 2 atom, so far as its composition, 
but not ha constitution, is concerned. Is 
made up of the nucleus of a Badium B 
atom (which nucleus we will designate by 
(BaB)., where the subscript n denotes that 
it is the nucleus only), and 6 a* particles, 
where the two plus signs serve to remind us 
that the alpha particle carries a double 
positive charge. Then the changes which 
occur, beginning with Uranium 2, and end- 
ing with Badium B, are such that in each 
successive change one of these a* particles 
is emitted by the nucleus. 


the fact that there is evidence in the chem- 
ical properties that the number of valence 
electrons decreases by two. According to 
this idea, when the nucleus shoots out an 
a* particle, the atom, as a whole, loses an 
entire helium atom by the time it becomes 
eleotrically neutral. That the loss of the 
negative electrons in alpha disintegrations 
has not been detected is probably due to the 
low velocities with which such external 
electrons leave the outer part of the atom. 

THE ELEMENTS OF EVEN ATOMIC NUMHEB, OB 
HEUIIM SBBIES ELEMENTS 

While the alpha disintegiiations of atoms 
are known only among the heaviest atoms, 


TABLE* 


The CKangee M the CompoaitUm of the NwM of Atoeta when they eject Alpha Partielea (IliuM of 
Helwm Atonu) of Weight 4, and carrying Two PoeUive Chargee, with Correepondlng 
Changes in the Non-nndear Xleetrcns 


ORmp 

Atonto 

Nofflbcr 

Namt of EUDcnt 

AtMnlo 

Wdsht 

COBlNMltlui Of NnelmiB 

+ Clutfte on 
NuotoiM 

NnmlMr of Xaiiar 
Non-Noetair 
— Etonrona 

Nmnbtr ol 
Votaaoo 
BlMtraf 

a 

02 

Utttalum2 

234 

(^),+ «a++ 

(Note 3) 
82+10-92 

86 

a 

4 

00 

Ionium 

230 

82 + 

(Il»B),+ 4«++ 

82+ 8-00 

86 

4 

2 

88 

Radium 

220 

82 + 

(BaB).+ 3a^ 

82+ a- 88 

86 

2 

0 

80 

Niton 

222 

82 + 

(1UB),+ 2a** 

82+ 4-80 

86 

0 

a 

84 

Radium A (laotope 

318 

(F^),+ la++ 

82+ 2-84 

(Deoream here 
by 8) 

78 

6 

4 

82 

of Polonium) 

Radium B 

214 

82 + 

(RaB), 

82+ 0-82 

78 

4 


According to thU table it would seem 
that when the nucleus of an atom loses an 
a** paiticle, and thus decreases its positive 
charge by two, the outer atom must lose 
two negative electrons in order to keep the 
atom eleotrically neutral. That this is 
actually the case seems to be indicated by 

I The most donbtfnl feature of thie table is the 
aamiaption that the nuolear charge ii equal to the 
atomle number, but the iniertlon of 98 -h m for 98, 
of 90 -f n for 90, ete., ntee s a vtiole number, 
and probably aitlier eoro or else very email, re- 
movee this doubtful feature. 


and extend downward from element nine^- 
two (uranium) to element eighty-two 
(lead), it occurred to me several years ago 
that this system undoubtedly should ex- 
tend downward still further, and quite pos- 
sibly even to the lightest elements. The 
indication that the system still holds 
should be found in the atomic weii^its, for 
these should increase in steps of four be- 
tween the atoms of even number. Thus the 
atomic weights of the lighter elements, if 
exactly this same system holds, should be 
as follows : 
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AtOBle Nombar 


Atonl« WflIilK 


2 

4 

6 

8 

10 

12 

14 

16 


4 

8 

12 

16 

20 

£4 

28 

82 


Now, the extremely remarkable fact is 
that the atomic weights given above are the 
atomic weights of the even numbered ele- 
ments, with only one exception. 

If the twenty-six elements from helium 
to cobalt (atomic weights from 4 for 
helium to 59 for cobalt), inclusive, are con- 
sidered, it might be assumed that the even 
numbered, or one half of the elements, 
should have atomic weights divisible by 4. 
Indeed, while there are two exceptions to 
the exact system, just 13 of these elements 
do have such atomic weights, and every 
possible multiple of 4 but one is taken, as 
is shown in the following table: 


1 X 4=shelinixi 

2 X 4 = mli8ing, and 
replaced by 2 X 4 -|- 1 

8X4 = carbon 
4 X 4 = onygen 


8X4 = mlphnr 
0X4 = nuadiig, but 
rsplaoed by 10 X 4= 
argon 

10 X 4 = ea]einiii 

11 X 4 = Mandliiin 


SxiBssnecm 12 X 4 = tltanhiia 

0X4 = magnarigm 18 X 4 = ehromlum 

14 X 4=iroii 

Thus, since the even-numbered elements 
of high atomic weight give off helium atoms 
when they disintegrate, and in such a way 
that for each helium atom lost the heavy 
atom changes into the atom of the element 
which has an atomic number which is 
smaller by 2} and since the even num- 
bered elements of low atomic weight have 
atomic weights which increase by four, or 
the atomic weight of helium, for each in- 
crease of 2 in the atomic number, the nat- 
ural assumption is that the even numbered 
elements are compounds of helium. To dis- 
tinguish them from chemical compounds 
they may be called intra-atomic. At least 
for the elements of low atomic number, 
their general formula is nHe\ where the 
prime is added to indicate an intra-atomic 
compound. 

THE ELEKBNTS OF ODD ATOHIO NUlfBBB, OB 
ELEMENTS OF THE HELTOM-Hs BHBTHB 

If the odd-numbered elements, beginning 
with atomic number 3, or lithium (atomic 
weight = 7), are built up according to a 


TABLS m 

The SelUm-^H, System of Atomie Stnwtwre H = 1.0078 



0 

1 

S 

a 

4 

a 

6 

7 


s 

At. No. 

2 

3 

4 

5 

6 

7 

8 

0 




He 

Li 

Bo 

B 

C 

N 

0 

F 



Sor.2. . 

He 

He-hHi 

2He+H 

2He-|-Hi 

3He 

SHe+Hi 

4Ho 

4He-|-Hi 



Theor . 

400 

700 

0.0 

11.0 

12 00 , 

14.00 

16.00 

10 00 



Dot. . 

400 

6.04 

01 

11.0 

12 00 

14.01 

16.00 

10 00 



At.Nol 

10 

11 

12 

13 

^4 

15 

16 

17 




No 

No 

Mg 1 

AJ 

81 

p 

8 

a 



Ser 8. . 

5He 

5He + Hi 

OHe 

OHe-hHi 

7He 

7He+Hi 

8H6 

8He-|-Hi 



Iheor.. 

200 



270 

280 

8100 

33 00 




Dot . 

■01 

230 

24 32 

27.1 

28.3 

8109 

32 07 

35.46 



At. No. 

18 

10 

20 

21 

22 

23 

24 

25 

26 

27 


A 

K 

Ca 

So 

Ti 

V 

Cr 

Mn 

Fe 

Co 

8or.4 . 

lOHa 

BHe+Hi 

1 lOHe 

llHa 

12He 

12He-|-Hi 

13He 

18H«+Hi 

14He 

14He-|-Hi 

Theor. 


30.00 

40 00 

44.0 

480 

51.0 

53.0 


EEl 

50 00 

Det. . 


8010 

40 07 

441 

481 

51.0 

53 0 

1 54.03 1 

1 55.84 1 

58.07 


Increment from Beriei 2 to Series 3 = 4He. Inerement from Series 8 to Beries 4 = 6 Ho (4 H4 for 
K and Co). * Inerement from Seriee 4 to Sorlos 6 = 6Ho. 
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■fanilsr flTBtan, their atomic wei^ta should 
be as follows x 


to Wmbm 

Atoato WtItM 

3 

7 

6 

11 

7 

16 

9 

19 

11 

83 

13 

97 

IS 

31 

17 

36 

19 

39 


There i$ here again the remarkable fact 
that with one exception these are the atomic 
weights of the odd^umbered dements. 
The ^neral formula for the odd-numbered 
elements may be expressed as nHe' H/. 
From the numerical standpoint it will be 
seen that the system here proposed corre- 
sponds to the formulas found for the 
atomic weights by Rydberg in 1897. He 
found that most of the atomic weights can 
be expressed by 2m or 2m — 1, where m is a 
whole number. 

The proposed structure for the 26 ele- 
ments of low atomic number is presented 
in Table III, While it is not meant that 
in every minute detail this table is neces- 
sarily correct, very strong evidence has 
been found for its validity as a general re- 
lationship. WniUAM D. ELaasiNS 

TTmitbsitt or Chicago 

{To he oontinufd) 


SCIENTIFIC EVENTS 

CHEMICALS AND WAR IN ENGLAND 

PaoncssoB W. J. Pope, addressing a meeting 
of teachers at the Regent-street Polytechnic 
on October 0, according to a report in the 
London Times, said that Germany prepared 
for war by the establishment of a huge chem- 
ical industry, which was built up about the 
coal-tar industry, and then by exporting a 
very large proportion of the world’s require- 
ments of coal-tar colors, and pharmaceutical 
and photographic products. 

That success was achieved in spite of the 


fact that England once possessed the whole 
of the heavy chemical industry of the world. 
We formerly produced practically all the 
nitric and sulphuric acids, and the greater 
part of the alkali used throughout the world. 
That had been taken from us as the result of 
Germany’s foresight and exploitation of sci- 
entific ability. The coal-tar industry was 
established originally in this country. Until 
ten years ago Germany was practically de- 
pendent on us for crude coal-tar, and for the 
simpler first products sofiarated from coal-tar. 

Alluding to the ostablishment of the depart- 
ment for Boientific and industrial research 
with an endowment of £1,000,000, Professor 
Pope said: The question we want answered is- 
why that experiment was not made twenty 
years ago, at a time when it would have been 
undoubtedly successful in preventing the 
horrors of the last three years 9 We have suf- 
fered in the past from the exclusively British 
method of making the specialist entirely sub- 
servient to the administrator, the adminis- 
trator being generally chosen because ho is 
available, because he is politically acceptable, 
and because he knows nothing whatever about 
the subject which is to be administered and is 
therefore not likely to be prejudiced by any 
previous convictions. Tliat process of ap- 
pointing someone who knows nothing, to 
supervise the work of some one who does know 
how to do the job, seems to have been at the 
bottom of a great many of our misfortunes in 
the past 

Even in 1915 the government applied this 
some method to reestablish the coal-tar in- 
dustry in this country. An organisation was 
established in which all the people in control 
were men who knew nothing whatever about 
chemistry or science, and naturally enough 
the government organization has proved not 
only a great failure^ but has had the further 
effect of inhibiting the reestablishment of the 
coal-tar industry. That is to say, tho organi- 
zation apparently was to do everything that 
was necessary, and consequently private effort 
was to a considerable extent hampered, and 
could not get on with the important problem 
of reestablishing this fine chemical industry. 
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Suoli prevalent, but emtirdy mietakeu, aotiyity 
ariaes, I think, from a lack of education. If 
it 'were generally demanded that no person 
ahould be regarded as deoently eduoated who 
had not mastered the rudimentary principles 
of natural science and of scientific method, 
this faroe^ staged for the amusement of the 
whole world, in connection with this coal-tar 
color question, would have been impossible. 

The law had absorbed a great proportion of ' 
the youth of the nation who wore most fitted 
for a Boientifio career. The young man who 
was capable of advancing knowledge, either 
in aoience or in any other branch of learning, 
must be taught to regard it as his duty, not 
to use his abilities simply for the sake of 
acquiring an easy and comfortable position in 
life. Above all, we must prevent the young 
man of the type I have named from going 
into such a blind alley occupation as that of 
the law, with the ultimate prospect of quitting 
the world, having left nothing behind, and 
having made no contribution whatever to its 
progress. 

Professor Armstrong, who presided, declared 
that the present position of chemistry in this 
country was deplorable, owing to government 
ignorance and indifference. The Board of 
Trade had, advisedly and of set purpose, it 
would seem, put all scientific advice aside, and 
had taken measures which had not only proved 
a failure but which had actually retarded the 
development of the dyestuff industry. The 
government seoma to be bent on putting us 
back, body and soul, into the hands of the 
Germans, in so far as the higher interests of 
chemistry are oonoerned 

FACULTY CHANQB8 AT THE MASSACHUSETTS 
INSTITUTE OP TECHNOLOGY 

At the Kassachusetts Institute of Tech- 
nology the faculty changes have introduced 
some new problems since there has been so 
much demand by the U. 8. government and by 
industrial corporations related to the war for 
men of technical ddll. 8o great has been this 
draft that in the department of eleotrioal ^i- 
neering one third of the staff has been called 
away, in mechanical engineering a dosen men 
have gontf into war work while civil engineer- 


ing, (diemistry, naval arohiteotore and the 
other departments have sustained serious 
losses. On the othef hand, the demands lor 
instruction have not only not decreased, for 
the registration ia but slightly less than 
normal with much the Mme distribution 
through courses, but are to a considerable ex- 
tent greater, for the institute is furnishing 
instruction in academic and engineering lines 
to the schools of aeronautics for the army and 
the navy, and is carrying on no less than 
three schools for deck officers and the school 
for marine engineers. 

Changes already announced include the re- 
tirement of Professor Charles S, Cross, with 
the title of professor emeritus, and the ap- 
pointment of Professor E. B. Wilson, of the 
department of mathematics, to the chair of 
mathematical physics and head of the depart- 
ment of physics. Professor C. L. Norton has 
been appointed professor of industrial physics, 
and Dr. Charles B. Mann has been appointed 
professor of education and educational re- 
search. 

The following is the Hat of promotions : 

Initructor A. L. Goodrich to assistant professor 
of mechanical drawing and descriptive geometry; 
Instmctom F. L. Hitchcock and Joseph Lipha to 
assistant professor of mathematios; Instmctor H. 
P. Hollna^ to assistant professor of phyncs; In- 
structor B« K. Bogen to assistant professor of 
English; Assistant A. B. English to instructor In 
machine tool work; Assistant W. T. Haines to in- 
structor In eloetrical engineering. 

The special lecturers and teadiers thus far 
named are, William 8. Franklin in physics and 
electrical engineering, Eliot Pntnam In architeo- 
tnral history, Charles B. Gow on foundations, Ed- 
ward F. Bockwood on concrete design, and T. W. 
Sprague on electricity In mining. 

The appointments of new men to places In the 
institute instructing staff include: In civil engi- 
neering, James B. Newman to be asalatant. In 
mechanical engineering, Bobert BeOonreay Ward, 
DeWitt M. Taylor, to be Instruetora; Chester A 
Bogers, Andrew J. Ferrettl, John A Lnnn, Paul 
Hatch, and H. 0. Parker to be asristants. In 
mining and metallurgy, Frank H. Ellsworth and 
William A Wiseler, to be assistants. In u^tee- 
ture, Paul W. Norton to be assistant In ehwnif 
try and chemical engineering, J^ B. Bioksoo, 
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Henrx W. Btwskdn, GharlM Bw Park, Charki K. 
Wareham; Balph D. Meintirc and Earl P. Staven- 
■oa to bo Inatraotorfl, and Boger B. Brown, Jamea 
F. Maqnlro, Jr., Alden T>, Note, Chandlar T. 
White, Walter Q. Whitman, Edward Zeitfoohs, 
Ixmiae P. Johnaon, Frank F. Hanaen, Earle E. 
Blehardaon and A. G. Bioharda to be aaaiitaBta. 
Amj Walker to be reaeardi aaaiatant in ohemlatiy 
and Dunoon A. Maelnnea r o a ea reh aaaoclate and 
Leon Adler, research aaaiatant in phyaieal ehem- 
iatr^r. In electrical engineering, Edwin A. Ekdahl, 
and Clifford E. Ijanail, to be aaeistanta In biol> 
og 7 and public health, Dr. Francis H. Slack, to be 
initruetor, and Ehner H. Heath, Jr., to be aasist- 
ant. In phyaiea, Arthur 0. Hard/ and Joseph DeL. 
MoManus to be assistants. In naval architecture, 
P. L. Rhodes to be aasistant, and Edwin £. Aldrin, 
George M. Denkinger and Edward P. Warner, to 
be assistants in aeronautical engineering. In elec- 
trochemistry, Casimlro Lana to be assistant. In 
mechanical drawing, Charles B. Mabie and Walter 
0. F. Gartner to be assistants. In mathematics, 
W. H. Wilson to be instmetor. In business man- 
agement, Erwin H. Schell to be assistant pro- 
fessor. In English and modem languages, Frank 
L, Hewitt, Penfleld Roberts and Arthur L. He- 
Cobb to be instructors. 

THE UNIVERSITY OF PITTSBUROH AND THE 
ARMY MEDICAL SERVICE 

Fobty-two per cent of the teaching staff of 
the school of medicine, University of Pitts- 
burgh, have enlisted in the medical service of 
the government The following men are in 
Base Hospital No. 27 : 

Surgery . — Major Robert T. Miller, professor of 
surgery; Captain Paul B. Sleber, assistant pro- 
fessor of surgery; Captain Stanley S. Smith, as- 
sistant professor of ophthalmology; Captain John 
R. Simpson, assistant professor of otology; Cap- 
tain Edward J. MoCague, instructor in surgery; 
First Lieutenant J. W. Robinson, instructor in 
surgery; Captain Eben W. Flske, demonstrator in 
orthopedic surgery; First Lieutenant R. J. Frodey, 
instructor in gynecology; First Lieutenant John H. 
Wagner, demonstrator in surgery; First Lieuten- 
ant Bender Z. Oashman, instructor in surgery. 

Medioinc.— Major James D. Heard, professor of 
medicine; Major T, S, Arbothnot, associate pro- 
fessor of medicine; Major Howard G. Bohleiter, 
asristant professor of medicine; First Lieutenant 
R. R. SnowdoD, instmotor in medicine; First Lieu- 
tenant A. H. Colwell, instructor in medicine; First 
Lieutenant 0. B. Malts, demonstrator in medicine; 


First Lieutenant A. P. D’Zmara, demonstrator In 
medicine. 

Letboraiory . — Captain H. H. Fermar, Instruotor 
in pathology; First Lieutenant F. M. Jacob, in- 
structor in immunology. 

Registrar. — Captain Edward W. sur Horst, dem- 
ouHtrator in medicine. 


The following men from the teaching staff 
havo received commissions in the Medical 
Officers Beserve Corps : 


Dr. Rw H. Boots, 

Dr. D. Hartin Boyd, 
Dr. Ewing W. Day, 
Dr. A. W. Duff, 

Dr. R. M, Entwisle, 
Dr. Wade Carson, 
Dr. S. K. Fenollosa, 
Dr. J W. Fredette, 
Dr. H. C. Flood, 

Dr. Carl Goehrmg, 
Dr. J. B. Gold, 

Dr. J. P. Griffith, 
Dr. J. L. Gilmore, 
Dr. R. T. Hoo<l. 

Dr. F. H. Harrison, 


Mr. J. Garfield Houston, 
Dr. T, D, Jenny, 

Dr. H. 8. Kenny, 

Dr. F. V. Llchtenfels, 
Dr. Qeorgo C. Johnston, 
Dr. M. B. Magoffin, 

Dr. C. H, Marey, 

Dr. E. W. Mei^th, 

Dr. H, T. Price, 

Dr B. V. Robinson, 

Dr. David Silver, 

Dr, H. W. Stevens, 

Dr. W. C. White, 

Dr. E. E. Wible. 


THE WAR AND NAVY DEPARTMENTS AND THE 
COAST AND GEODETIC SURVEY 

Ak executive order has been issued trans* 
ferring to the service and jurisdiction of th^ 
War Department and the Navy Department 
certain vessels, equipment and personnel of 
the United States Coast and Geodetic Survey. 
It reads os follows : 


In accordance with the authority vested in me 
by the ''Act to temporarily ineroose the eonunis- 
sioned and warrant and enlisted strength of the 
Navy and Marine Corps and for other purposes,” 
approved May 22, 1917, I Woodrow Wilson, Presi- 
dent of the United States of America, do hereby 
declare that a national emergency exists and do 
direct that there be transferred to the servlee and 
jurisdiction of the Navy Department for tempo- 
rary use the following vessels, including equipment 
and personal other than commissioned offieen 
thereof: Surveyor, Isi$, Bache. 

Also there shall be transferred to the service and 
jurisdiction of the Navy Department the follow- 
ing named persons now part of the commissioned 
personnel of the Coast and Geodetie Surv^: 


William B. Parker, 
Nicholas H. Heck, 
Clifford G. Qoillian, 
Paul 0. Whitney, 
Francis H. Hardy, 
Biraond 8. Patton, 
OUbert T. Rude, 


Robert F. Luce, 
Thomas J. Maher, 
Franela G. Engle, 
Leon 0. Colbert, 
Harry A. Beran, 
Paul M. Truebkwd, 
Biebard R. Lokens, 
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Arthur J. El^ 
Arthur Joafthimi, 
Harold A. Cotton, 
Alfred L. Giaeominl, 
Oeorge 0. Mattiaon, 
Trlti 0. Njhuid, 
Buftnee B, Walker, 
Harrison B. Bartl^ 
William V. Hagar, 
Kenneth T. Adsmis, 
Bajrmond V. Miller, 
Fredeiie L. Peacock, 


Bay L. Behoppeu 
Conrad T. BusmII, 
Leitnr P. Baynor, 
Gardiner Luce, 
Lyman D. Graham, 
Stanley T. Barker, 
Leo 0. Wilder, 

Paul V. Lane, 
WQxner O. Hinkley, 
George H. Dargin, 
ChariM K. Green, 
George L. Bean. 


Also there shall be transferred to the eervloe and 


Jurlediction of the War Department, and 1 do 
hereby appoint and direct that they be eommls- 
sioned and ordered to active duty as of date of 
this order, in the Officer’s Beserre Oorpa in the 
grades set opposite their names, the following 
named persons now port of the eommlsaioned per- 
sonnel of the Coast and Geodetic Survey: 

John T. Watkins, oaptain, U. S. B., 

Gar^ V. Hodgson, captain, U. S. iL, 

John H. Peters, captain, U, S. B., 

John D. Powell, first lieutenant, U. S. R., 

Isaiah M. Dailey, first lieutenant, U, 8. B., 

Otis W. Swainson, first lieutenant, U. 8. B., 
George D. Cowie, first lieutenant, T7. 8 B., 
Ernest £. Reese, first lieutenant, U. 8. B., 
Frank 8. Borden, first lieutenant, XJ. 8. B., 

Max Steinberg, first lieutenant, U 8. B, 
Harry T. Kelsh, Jr , first lieutenant, U. 8, B., 
Ernest W. Eickelberg, first lieutenant, U. 8. B. 
Arthur 8 HaUborg, first lieutenant, U. 8. B., 
William H, Clark, first lieutenant, U. 8. B., 

Bert 0. Freeman, first Leutenant, U. 8. B., 
Baymond A. Wheeler, second lieutenant, U. 8. B., 
Andrew C. Witherspoon, second lieutenant, U. 
8. B*, 

Herbert B. Gnimmann, eecond lieutenant, U. 
8. B., 

Boland K. Bennett, second lieutenant, U. 8. B., 
Max O. Witherboo, second lieutenant, U. 8. B., 
Payson A. Perrin, second lieutenant, U. 8. B , 
Aaron L. Shalowita, second lieutenant, U. 8. B., 
Boland D. Homo, second lieutenant, U. 8. B., 
Bobcrt J Hole, second lieutenant, U. B. B., 
Frederick £ Joekel, second lieutenant, U. 8. B , 
Horrold W. Pease, second lieutenant, U. 8. B., 
Benjamin dales, second lieutenant, U. 8. B., 
John W. Cox, second lieutenant, U. 8. B., 
George R. Hartley, second lieutenant, U. 8. R., 


Also there shall be transferred to the service and 
Jniisdiction of the War Department, and I do 
hereby appoint and direct that th^ be eommis- 
sloned and ordered to active duty as of date of 
this order k the Officer’s Beserve Corps in the 


grades set opposite their names, the fbllowiag 
namsd personi now part of the personnel of the 
Coast and Geodstle Bnrrey; 

Edmund P. Ellis, eaptaln, U. B. B., 

Janus W. MeGnlre, captain, U. 8. B., 

Earl F, Ohnroh, flrrt lieutenant, IT. 6. B., 

Oscar 8. Adams, first lieutenant, U. 8. B., 

Percy B. Osstles, first lieutenant, U. 8. B., 
Charles A. Moorhess, first lieutenant, U. B. B., 
Walter D. Lambert, first lieutenant, U. 8. B., 
Walter N, McFarland, second lientenant, IT. 

a K, 

8. L. Bosenberg, second lientenant, U. 8. B., 

H. B. Bappl^e, second lieutenant, U. a B. 

The War and Navy Departments shall return to 
the service and Joiisdiotion of the Department of 
Commerce any or all of the material or personnd 
of the United States Coast and Geodetic Survey 
transferred by this order whmi directed by me so 
to do. Wooutow Wilson 

Tu WHin Houbx, 

24 September, 1917 


SCIENTIFIC NOTES AND NEWS 

Plans are under way for the Pittsburgh 
meeting of the American Association for the 
Advancement of Science from December 88 
to January 8. The Carnegie Institute, the 
Carnegie Institute of Technology and the 
University of Pittsburgh are uniting in pre- 
paring to entertain the association. Dr. W. 
J. Holland, director of the Carnegie Museum, 
is chairman of the committee on arrange- 
ments, and S. B. Lmhart, secretary of tiie 
University of Pittsburgh, is secretary of the 
committee. Secrotarics of afiUiated societies 
and of other organizations meeting at this 
time are requested to send to the secretary as 
soon os possible the approximate number of 
members of each organization who expect to 
attend; the time for which meetings are to 
be arranged; also any social functions which 
will be included in their plans; and also 
whether lantern or moving picture equipment 
will be required for any of these meetings. 
Information in regard to entertainment, hotel 
rates, etc., can be secured from the secretary. 

Thb Bell Memorial, erected in honor of 
Alexander Graham Bell and his invention in 
1874^ of the telephone^ was unveiled on Oc- 
tober 81, at Brantford, by the Duke of Devon- 
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shirei governor general of Canada* Mr. Bell 
took part in t^e ooremoniea. The memorial is 
the work of W. S. Allward of Toronto. It ia 
on the Bell homestead, dedicated as the Alex- 
ander Graham Bell gardws. W. F, Oook- 
shutt^ H.P., originator of the plan, and presi- 
dent of the Bell Memorial Assooiation, de- 
Boribed Mr. Boll’s work resulting in the send- 
ing of the first message over a real line in 
1875 between Brantford and Paris, Ont. 

Tub Albert Medal conferred recently on Mr. 
Orville Wright by the Eoyal Society was pre- 
sented to him by Lord Nortbcliffe on Oc- 
tober 27. 

Tbmpohary Brigadier-General Auckland 
Campbell Qoddes, MJD., professor of anatomy 
in McGill University, has had conferred on 
him the honor of Knight Commander of the 
Order of the Bath. Dr. Oeddes is now di- 
rector of recruiting in England. 

In the department of chemical engineering of 
the University of Michigan all but one mem- 
ber of the faculty has left for active service. 
Every effort made by the university to replace 
them temporarily proved unavailing, owing to 
the unprecedented demand for inon in this 
branch. The situation became so acute that 
several manufacturing concerns of the state, 
who employ expert chemical engineers, and 
the Michigan Agricultural College came to 
the aid of tho university and it opens with a 
complete staff in this department. Dr. C. D. 
Holley, of the White Load and Color Works, 
of Detroit, will act as head of the department 
during the absence of Professor A. H. White. 
Professor W. Platt Wood, of the chemical 
engineering faculty of the Michigan Agri- 
cultural Collogo, has also been given leave of 
absence for the entire year. In addition the 
university has secured the services of J. C. 
Brier, of the Holland, Michigan, Chemical 
Company, and C. F. Smart, of the United 
States Graphite Company, of Saginaw. 

A DiviBiON of the Food Administration 
under the direction of Charles W. Merrill, of 
Son Francisco, has been created to cover the 
chemicals involved in the production and con- 
servation of foods. This division will co- 


operate with the other chemical committees 
of the government in their activities looking 
to the control and allocation of chemicals used 
as insecticides, fertilisers, and in refrigeration 
and other preservative methods. 

SiNGB the opening of the war Professor John 
Zeleny of the University of Minnesota has 
been engaged in perfecting devices for sub- 
marine detection, and ia serving on a board 
for making practical tests at the Bubmarine 
base at New London of other devices which 
have been submitted to the government for 
tho detection of submarines. This work is 
still in progress. 

Dkan Georgb B. Frank roRTEB, of the school 
of chemistry of the University of Minnesota, 
and a member of the research committee of 
the Minnesota Public Safety Commission, has 
been commissioned major in tho ordnance 
department of the army and will bo given a 
leave of absence to attend to the duties of his 
new position. 

Professor CrrARiiBS W. Cobb, associato pro- 
fessor of mathematics in Amherst College, has 
been granted leave of absence for one year to 
enter the aviation work of the government. 
He will hold a position in the Bureau of In- 
struction that supervises the teaching in the 
eight ground schools for aviators. 

Major Dana H. Ckissy, for four years pro- 
fessor of mathematics at West Point, has been 
appointed commandant of the government 
school of aeronautics at Princeton. 

Dr Frank C. Hammond, who is coimeoted 
with the Samaritan Hospital, has been ap- 
pointed a member of the board of health of 
Philadelphia to serve during the absence in 
France of Dr. Alexander C. Abbott, who en- 
tered the Army Medical Corps several months 
ago. 

William H. Warren, professor of chemistry 
in Wheaton College, Norton, Mass., and cap- 
tain in the Quartermaster Corps, United 
States Reserve, has been placed on active duty 
and stationed at Camp Hancock, Augusta, 
Ga. 

Pbotbssob Gbobob 0. Whifplb, of Harvard 
University, and Professor O.-R A. Winslow, 
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of the Ifedioal School of Tale UnlTeraityi 
have returned from Bnaaia^ where they wen 
members of tiie American Bed Oroas Mission 
to assist in the sanitary surv^. 

PaonssoR Wallace 0. Sasinr, Harvard ex- 
change professor at Paris last year^ has re- 
turned to America. 

Prorsbor Dr. Thsodorb Kooher, chief sur- 
geon of the Inselspital* Borne, Switzerland, 
and professor at the medical faculty of the 
University of Berne, died on July 27. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

The teaching hospital of the University of 
Nebraska college of medicine was dedicated 
with appropriate ceremonies on October 17, 
the principal speaker being Chancellor Avery 
of the university. The new structure, now in 
full operation with a capacity of 119 beds, 
was made possible three legislative appro- 
priations, $150,000 for the building; $65,000 
for equipment and $100,000 for a biennial 
maintenance. 

PaorEBSOB Henry 0. Anderson, of the me- 
chanical engineering department, of the Uni- 
versity of Michigan, who has been on leave of 
absence for the past two years, has been ap- 
pointed head of the department in place of 
Professor John B. Allen, who resigned to ac- 
cept the deanship in the college of engineering 
at the University of Minnesota. 

Pborbsob 0. F. Curtis Bilet, who has 
been in charge of the department of biology 
at the State Normal College, Milwaukee, Wis- 
oonsin, for the past four years, has been ap- 
pointed special lecturer in animal behavior, iu 
the department of forest zoology, at the New 
York State College of Forestry at Syraouse 
University. 

^B. L. G. Bowntres, of the University of 
Minnesota, has declined the deanship of the 
Dlinois school of medicine. His salary at 
Minnesota has been increased to six thousand 
dollars and an additional appropriation has 
been made for the further devdopment of his 
department of medicine. 


Dr, Carl Bosenow (PhJD., Chicago *17), 
and Dr, Jacob Eantor (PhJ). ^4, FhJD. '17, 
Chicago) have been appointed instructors in 
the department of p^ohology of the Univer- 
sity of Ghioogo, 

At the college of medicine of the University 
of Nebraska Dr. Maurice I. Smith, for several 
years connected with the department of 
pharmacology at the University of Michigan, 
has been placed in charge of the department 
of pharmacology. Mr. J. A. Kittleeon, of the 
University of Minnesota, has accepted the 
position of assistant professor of anatomy and 
Dr. S. A. Bubnitz has been made instructor 
in biochemistry. 

At Queen's University, Kingston, Canada, 
E. Flammer, PhJ). (Harvard), has been ap- 
pointed assistant professor of physios; 0. F. 
S. Smith, M.Sc. (Pennsylvania State) has 
been made lecturer in the same department. 
In the department of geology, Eirtley F. 
Mather, Ph D. (Chioago), has been promoted 
from associate professor to professor of 
paleontology. 

Db. Olat Bergeih of the department of 
physiological chemistry of Jefferson Medical 
College, has been promoted to associate in 
that department. 

Db. a. E. Shipley, Master of Christs Col- 
lege, Cambridge University, has succeeded to 
the office of vice chancellor of the University, 
in succession to the Bev. T. 0. Fitzpatrick, 
president of Queen’s College. 


DISCUSSION AND CORRESPONDENCE 

ALOONXIAN BACTERIA AND POPULAR 
■CIBNCB 

Thebe are two points in Dr. B. S. Breed’s 
communication of September 7 entitled ** Pop- 
ular Science” to which I would like to call at- 
tention. 

First, my o/bvious error in the citation from 
page 292 of TAs ScieTUtfic Monthhf. How this 
non s$quitur Blii^>6d through my reading and 
that of Dr. L J. Kligler I do not know. It is 
a wholly illogical statement which is oorreoted 
and leidaoed in the following sentenoe of my 



NoTuan 2, 1817] 


SCIENCE 


433 


recently pu b lished work ^'The Origin and 
Evolution of Life,” where it reads (p. 85) as 
follows: 

The great geologle antiquity even of certain 
lower forms of baetexia which feed on nitrogen Is 
proved by the discoveiyf announced by Walcott in 
1916, of a species of pre-Paleosoic fossil bacteria 
attributed to ''Jficrooooovs,'’ but probably re- 
lated rather to the existing NUtomo ooooum, which 
derives its nitrogen from ammonium salts. 

Perhaps the words "rendered probable” 
would be more accurate than the word 
" proved ’ ’ in the sentence as it stands. 

As to the second point, Dr. Breed raises the 
q[ue8tion whether the fossil markings described 
by Dr. Walcott in the fossil limestone are 
actually bacteria. On this point there can be 
no doubt whatever. Walcott reproduced for 
comparison an illustration of Micrococcus 
from the Encyclopedia Britannica and re- 
ferred the Algonkian bacteria to Mxerococcus 
sp. undt = species undetermined. 


the oondusion that the Algonkian type was 
closer to the existing Niiroso coecua, which de- 
rives its nitrogen from ammonium salts, than 
to Micrococcus, The similarity between the 
Algonkian bacteria (A) and some recent forms 
of nitrifiera C) is shown in the compari- 
son of the parts indicated by arrows in the 
flgura 

A comparison of these fossil and recent prep- 
arations appears to bear out my statement, 
made on the authority of Dr. Eligler, that 

The cell stracture of the Algonkian and of the re- 
cent ^itroso cocovt bacteria U very primirive and 
uniform in appearance, the protoplasm being 
naked or unprotected. 

Here the word “ relatively ” might have been 
inserted. 

My entire chapter on bacteria was pre- 
pared with the kind cooperation of Dr. L J. 
Kligler. Walcott’s discovery was cited as in- 
dicative of the antiquity of bacteria and my 



At my request this very interesting deter- 
mination by Walcott was taken up by Dr. 
Eligler, and after a careful investigation he 
made the series of special preparations of bac- 
teria whidh are reproduced (B-F) in the ao- 
oompanying figure together with parts of Wal- 
oott’s two figures (A). Dr. Eligler came to 


statement was intended to be hypothetical and 
not categorical Dr. Breed may be correct in 
the assumption that the fossil bacterial im- 
pressions represent forms related to the denitri- 
fying bacteria and not to the nitrogen fixers or 
nitrifiera as Dr. Eligler has suggested. The 
acceptance of his view would strengthen rather 
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than weaken the ffeneral theaU that bacteria 
represent a very ancient form of life, for the 
denitrifying bacteria are generally conceded to 
be higher in the aoale of bacterial life than 
either the nitrogen fixen or the nitrifiera. K 
organieina related to the higher denitrifiera ex- 
isted in the Algonkian, is it not reasonable to 
assume that eimpler forma existed earlier in 
geologic timet In other worda, the hypothet- 
ical point aa to whether the Algonldan bac- 
teria represent forma related to the nitrifiera 
or the denitrifiera ia immaterial to the oondu- 
sion regarding the great antiquity of bacteria. 

Aa to the mattor of ^'popular science” in 
general the popularixer alwaya runs into 
danger aa soon aa he Icavea hia own apecial 
field of research. No one is more consoiouB of 
such pitfalla than myself ; it is difficult enough 
to avoid pitfalla in one’s own field without 
venturing into others. At the same time I feel 
very strongly that little or no progress will be 
made in the principles of biology (as distin- 
guished from discoveries in special fields of re- 
search) unless biologists have the courage to 
venture occasionally into the fielda of physics, 
chemistry, physiobgy and soobgy in order to 
look at life from a broader and more distant 
point of view. Such an attempt I have made 
in the Hale Lectures which Dr. Breed cites 
and which now appear in a somewhat more 
carefully considered form in “ The Origin 
and Evolution of Life.” On every topic I 
have sought and found tho cooperation and 
criticism of other workers — in physics of 
Fupin, in chemistry of dies and Clarke, in 
zoology of Wilson, in astronomy of Hale and 
Bussell, in botany of Goodspeed and Howe, 
and many others. Although every effort has 
been made to guard against errors, it may be 
that others have slipped in, but I take it for 
granted that specialists will not mistake a 
popular work for a work of reference nor 
imagine that 1 presume to speak with the au- 
thority of a specialist in any field but my own. 

Henry Fairfield Osborn 

THB TEACHIHO OF OPTICS 
The recent discussion in the oolumna of 
Sciekcb as to the best method to be followed 


in presenting the fundamental laws and con- 
cepts of meohanios to the student has been 
followed with much interest by teachers of 
physios. To the writer it seems equally im- 
portant that attention be directed to another 
branch of jdiyaios, and the question raised 
as to whether there should not be a radical 
change in our methods of introducing the stu- 
dent to the subject of optics. 

It is generally conceded by those qualified 
to speak with authority that the establish- 
ment of the electromagnetio theory of light 
represents one of the greatest achievements 
of modem sciencei Yet in spite of the far- 
reaching importance of this principle, the 
average student who has completed his col- 
lege course in general physics, or even in 
many cases more advanced special courses, is 
entirely unfamiliar with the meaning or the 
significance of the electromagnetio theory. 
This noed occasion no suiprise, however, in 
view of the methods commonly employed at 
presont in teaching the subject of optics. For 
certainly a text-book which either does not 
mention the electromagnetio theory of light 
or relegates it to a footnote or inconspicuous 
paragraph is hardly oaloulatod to inspire the 
student with any groat raspeot for that 
theory. This criticism applies, not to our 
text-books alone, but with equal force to the 
ordinary lecture course. 

In order to investigate the justice of this 
claim that one of the most important prin- 
ciples of modem physios is almost entirely 
ignored m our present system of teaching 
and is seldom accorded the attention its im- 
portance demands, the writer recently made 
a careful examination of ten representative 
text-books of physios, all of them published 
within the past decade and including prac- 
tically all, so far as known to the writer, 
which are very extensively used in our Amer- 
ican colleges and universities at the present 
time. As a result of this examination it 
was found that in three of these textdwoks 
no reference whatever is made to the eleotro- 
xnagnetio theory; three other authors content 
themselves with a bare mention of the theory; 
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in four of the books an attempt is made to 
state a few of the more important oonae- 
quences of the theory* but in practically every 
case this discussion is limited to one or two 
paragraphs, either at the very end of the book 
or at the end of the subject of electricity. 
(It is a striking fact that nearly all of these 
authors who deem the dectromagnetio theory 
of light worthy of any oonunent at all, dis- 
cuss it, not where we would naturally look 
for it — under the head of “Light” — but 
under “ Electricity*” and then proceed calmly 
to ignore it when “Light” is taken up!) In 
only one of the text-books examined is there 
any attempt at the outset to make clear to 
the student what light really is or to bring 
out the fact that there is an intimate con- 
nection between optical and electrical phe- 
nomena. In not one of the books is the elec- 
tromagnetic theory made the basis of the 
treatmont of light. 

In most of our text-books there is a chapter 
entitled “The Nature of Light” or “Theo- 
ries of Light,” in which pains are taken to re- 
late the triumph of tho wave theory of light 
over the corpuscular theory, but in practically 
every case the author stops short before com- 
ing to the crux of the whole matter; there is 
no suggestion as to what kind of waves light 
waves are. This is a question which is sure 
to occur to the student, if he be of a normally 
inquiring turn of mind, but his perplexity is 
left unanswered. Certainly no teacher would 
think of omitting from a discussion of sound 
waves an explanation of what kind of waves 
sound waves are; yet this is the common pro- 
cedure when light waves are discussed. 

Only two ideas suggest themselves as rea- 
sons for the common neglect of so important 
a principle; either the electromagnetic theory 
is thought to be not yet sufficiently well 
established to find a place in our text- 
books, or it is thought to be too difficult for 
the average student to grasp. As to the for- 
mer, few will question the fact that the theory 
has been abundantly verified from ev er y 
point of view and has been firmly established 
long enough to justify its occupying a promi- 
nent idaoe in our text-books and lectures. 


The opinion is widely prevalent, however, 
that the electromagnetic theory presents diffi- 
culties so great as to be insuperable for thd 
average college undergraduate. While it may 
be admitted that the mathematical develop- 
ment of Maxwdl’s equations and their appli- 
cation to the various cases of reflection, re- 
fraction, and dispersion are decidedly beyond 
the grasp of the average sophomorei, yet it 
is surely possible to present the essentials of 
the theory in non-mathematical form, and to 
discuss its more important consequences, as 
was attempted by the writer in a recent 
number of TAe 8cieniific Monthlp, As to the 
vagueness which many feel to be inherent in 
any attempt to picture a light wave on the 
electromagnetic theory, we may remark that 
our conception of an electromagnetic wave is 
precisely as definite as our ideas of an deotrio 
or magnetic field. 

It is true that many of the phenomena of 
light can be given a very simple explanation 
in tesms of the so-called “ elastic solid 
theory,” but whatever the advantages offered 
by the conventional mode of presentation, 
they are more than counterbalanced by the 
simple fact that in the light of our present 
knowledge it is not true to the facts. Cer- 
tainly our aim in teaching should be to in- 
culcate a knowledge of reality, not of oon- 
venient fictions with regard to the prooesses 
of nature. In more than one of the text- 
books under consideration frequent reference 
is made to the “vibrating ether particle” 
which it is assumed serves to transmit a 
light wave. It would be interesting to know 
just what sort of a thing an “ ether partible ” 
is conceived to be, but quite apart from the 
absurdity involved in the use of such a term, 
there can be no doubt that the conception 
which the expression “vibrating ether par- 
ticle ” tends to fix in the mind of the student 
is erroneous and misleading. And so with 
certain other of the stock phrases we have 
become accustomed to use in dealing with the 
phenomena of light. 

The ideal course in optics, in the opinion 
of the writer, should be based from first to 
last upon the electromagnetic theory. A 
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chapter on electromagnetio wares under the 
head of "Electricity,^ in which the nature 
and chief properties of these wares and their 
application in wireless telegraphy are briefly 
discussed, pares the way for a more thorough- 
going discussion of these wares under the 
head of "Light.’’ From the beginning of 
his study of light to the end the student 
should never be allowed to lose sight of the 
fact that light is essentially an electromag- 
netic phenomenon ; each branch of the subject 
should be developed on the basis of this 
theory ; and the intimate relationdiip between 
the optical properties of a body and its elec- 
trical properties should be constantly stressed. 

There is perhaps no other branch of sci- 
ence in which the disparity between the point 
of view of the investigator and that of the 
elementary student is quite so great as in 
optics. The modem worker in this field 
thinks of the phenomena of light in terms 
of eleotromagnetio wares and the bdiarior of 
electrons under the influence of these wares; 
to the student, on the other hand, the ideas 
which form the working basis of the investi- 
gator in his researches are meaningless, be- 
cause he has no knowledge of the theory 
upon which these depend or of the experi- 
mental facts which underlie them. It must 
be admitted that in all essentials the subject 
of light is taught to-day very much as it was 
taught fifty years ago; exactly as we might 
expect it to be taught if Maxwoll had never 
lived and if the theory which wo owe to him 
had never been suggested. It is to be sin- 
cerely hoped that the near future may witness 
a radical change in this respect, and that 
those principles which serve as the ground- 
work of the modem physicist and which 
guide him in his researches may be corre- 
spondingly stressed in our attempts to pre- 
sent the essential facts of optics to the 
student. 

David Yanoi Ourmn 
liOUisiAHA Brin UvivxaaiTT 

TRAN8-PAC17XC AORICULTUXB 
WHATxm the merits of 'the partioular case, 
the coinddenoe between the design called 


House of Toubu in Arizona and the Tifinoan 
Labyrinth in Greta, described in Semrax for 
June 29, page 677» is of Interest as an illus- 
tration of a large daas of facta in need of 
the more general soientifio consideration that 
Professor Oolton bespeaks. The statement, 
" There are three possible explanations of the 
coincidence,” needs to be extended. Ameri- 
can origin and prehistoric transportation to 
the old world is a fourth possibility as worthy 
of consideration as pre-Oolumbian transfer 
from the old world to America, introduction 
with the Spanish conquest, or independent 
origins in the two hemispheres. 

Several cultivated plants of American 
origin appear to have been carried across the 
Pacific in prehistoric times, such as the coco- 
nut palm, tho sweet potato, the bottle gourd, 
the yam bean, and the Upland species of 
cotton. The same name for sweet potatoi 
cumara or humara, is used by the Indians of 
the Urubamba valley of sonthem Peru and 
by the Polynesians, and other plant names are 
similar. Moreover, since the migrations of 
the prehistoric Polynesians extended across 
the Pacific and Indian Oceans, from Hawaii 
and Easter Island to New Zealand and Mada- 
gascar, it is not unreasonable to look for 
traces of communication with ancient Amer- 
ica in the early civilizstions of Asia, Africa 
or the Mediterannean region. 

Agriculture is the primary, fundamental 
art of civilization, and tho evidence of the 
cultivated plants is the most concrete of any 
that bears upon the question of prehistoric 
communication between the more civilized 
peoples of the two hemispheres. No such 
significance con be ascribed to the contacts 
or migrations of non-agrioultural people 
across Bering Strait or the Aleutian Islands. 
For ethnologists, it may be easy to assume 
that agriculture had separate beginnings in 
the old world and the new, but botanists are 
unable to bdieve that the some genera and 
species of cultivated plants originated inde- 
pendently in the two hemispheresi or that they 
were carried aoroa the Pacific without human 
assistanoe. 

Peru undoubtedly was the chief center of 
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domesticAtion and diatribution of onltiyated 
idanta in America, and in view of this muat 
be considered also as a point of convergence 
in attempting to trace back to their origins 
other features of primitive civilisation. The 
large number of domeaticated plants and the 
high devdopment of agriculture in Peru 
testify even more forcibly than the succession 
of different styles of Cyclopean architecture 
to the presence of large agricultural popula- 
tions in the valleys of the eastern Andes 
through long periods of time. The ancient 
reclamation works of Peru challenge com- 
parison with anything that was accomplished 
in E!gypt or Assyria. How for the influence 
of the ancient Peruvian civilisation may have 
extended in America or elsewhere is a ques- 
tion to which attention may well bo given. 
Pressure of population is a compelling force 
in the domestication of plants and the de- 
velopment of intensive agriculture, as well 
as a cause of migration to unoccupied regions. 
The essential unity of physical types and of 
agricultural and other arts among the more 
advanced peoples of ancient America is to 
be taken into account, aa well as the indioa- 
cati<HiB of early trans-Pacifio communication 
of agricultural arts and cultivated plants. 

It is important to consider all of the arch- 
eological and ethnological agreements or co- 
incidences, since these may make it possible 
to determine the stage of development of 
civilisation in which the prehistoric com- 
munication occurred. Whether any partic- 
ular agreement of words, traditions, or ^ cul- 
ture elements^ is of real significance is not 
likely to be determined until such data are 
brought into relation with facts of other kinds. 
From the House of Tcuhu in Arisona to the 
Labyrinth of Minos in Crete^ by the way of 
Peru and Polynesia, is a long journey, but it 
covers the most practicable routes for the 
gradual extension of primitive agricultural 
peoples. That the labyrinth design origi- 
nated independently in the two hemispheres 
is as hard to believe as that different people 
should have identical thumb-prints. If post- 
Oolumbian transfer from the Mediterranean 
region can not be shown, the trans-Pacifio 


route from America to the old world should 
be considered, O. F. Goes 

Buixau or Pla 29 T Industbt, 

U. B. DxPAaTUXKT or Aououiauu, 
WosaiNoroN, D, C. 

BBNJAIIIN PRANKLIH AND THE 8TSUOQLB 
POR EXISTENCE 

Thi extent of Benjamin FranUin’s mail- 
ing address mentioned in the contributions of 
Dr. Hussakoff and Professor Woodruff In re- 
cent issues of SoiBNOE is equalled only by the 
breadth of Franklin’s scientific and other in- 
terests. 

Just as Darwin and Wallace arrived at the 
theory of natural selection by reading 
Malthus’s essay on the “ Principle of Popula- 
tion” so Malthus was prompted to write his 
essay by reading a very brief contribution of 
Franklin published in 1761 ** Oonceming the 
Increase of Mankind.” 

Franklin’s clear observations on the peo- 
pling of the New World led him veiy surely to 
the notion of a struggle for existence and the 
pressure of population on the environment. 
On these two points Franklin writes as fol- 
lows: 

There is. In short, no bound to the prolific na- 
ture of plants and animals but what Is made by 
their crowding and interfering with each other's 
means of subsistence. Was the face of the earth 
vacant of other plants, it might be graduallj 
sowed and ovenpr^ with one kind only, as, for 
instance, with fennel, and were it empty of other 
inhabitants, it might in a few ages be replenidied 
from one nation only, as, for instance, with Eng- 
lishmen. Thus there are supposed to be now up- 
wards of 1,000,000 of English souls in North 
America (though it is thought that scare 60,000 
have been brought over sea) and yet, perhaps, 
there is not one the fewer In Britain. 

Begarding the pressure of population, 
Franklin says in this same essay that America 

is 

diiefly occupied by Indians who subsist mostly by 
hunting. But as the hunter, of all men requiree 
the greatest quantity of land from whence to draw 
his subtistence, the Europeans found America aa 
fully settled as it well could be by hunters. 

H W. Kcnkcl 

LArATxm CouMX 
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SCIENTIFIC BOOKS 
Th^ Manufacture of Sulphuric Acid and AUeaK 
with the CoUaieral Branches* A Theoret- 
ical and Practical Treatise. By Gsoroi 
Lunox, PhJ). Fourtli edition. Supplement 
to Volume L Sulphuric and Nitric Acid* 
New York, D. Van Nostrand Oompany. 
1917. Pp. xii -1-847. Price $6.00. 

This volume represents rather a new idea in 
bringing books up to date. The last edition of 
Lunge’s great treatise on sulfuric acid was 
published in Februaiyi 1013. The great ad- 
vances made along this line, as along almost 
every line of chemical technology, in the past 
four years have rendered no little material in 
the book quite out of date. At the same time 
a new edition of such a large and expensive 
work seemed hardly called for. The author 
and his publishers have found an excellent so- 
lution of the problem with which they were 
confronted by issuing this supplement. All the 
new matter is printed consecutively with refer- 
enoe to the paging of the original, quite like a 
volume of footnotes. While the book thus 
necessarily lacks literary form, to the techno- 
logical student it is unexpectedly readable, 
furnishing, as it does, a complete review of the 
progress of the acid industry for the past four 
years. 

On looking through the book one is struck 
with the immense amount of work that has 
been done since the opening of the war, most 
of it directly occasioned by the inexorable de- 
mand for explosives. Sir William Orookes 
little dreamed, when a few years ago he deliv- 
ered his now classio address on the wheat 
supply of the world, that he was making such 
a world-wide war as the present possible. He 
saw the peoples of the world rapidly becoming 
wheat-eaters; the possible wheat lands of the 
world largely utilised ; the only possible source 
of increased wheat supply a greatly increased 
production per acre; this increased produc- 
tion only attainable by greatly increased quan- 
tities of nitrogen fertiliser; and the only im- 
portant source of fertiliser, the Ohile salt- 
peter beds, facing exhaustion in a few decades. 
The dear statement of the problem naturally 


set ohemisU at its solution, whidi of course 
involved methods of utilising the inexhaustible 
supply of atmospherio nitrogen for tbe manu- 
facture of nitric acid and ammonia. But ni- 
trates are as indispensable for munitions of 
war as for fertiliser. Ten years ago the other 
nations would have been helpless at tbe hands 
of Germany as soon as their first meager sup- 
ply of explosives had been shot away, since 
Germany had foreseen this shortage and long 
ago stocked up.” On the other hand, had the 
Chilean niter beds sufficod for the Allies until 
Germany’s supply was exhausted, she would 
have been at their mercy. Thanks to the stim- 
ulus of Sir William Crookes's address, as far 
as explosives go, the war can continue indefi- 
nitely, but after the war the fanner and the 
wheat-eaters will come to their own, as Sir 
William intended they should. 

The problem of combining atmospherio ni- 
trogen had been commercially solved a few 
years before tho war opened. Lime, saltpeter 
and nitric acid were being manufactured at 
Notodden in Norway, and the Rjukanfos, with 
its 260,000 horse-power, was largely ready for 
utilisation in 1018. Calcium oyanamid was 
being made at half a dosen plants in different 
countries, and from this ammonia was easily 
obtained. The Haber process for oombining 
nitrogen and hydrogen into ammonia was 
probably being worked commercially in Ger- 
many early in 1014, and processes for oxidis- 
ing ammonia into nitric acid were becoming 
available All of these and numerous lesser 
processes sufficed to froo Germany from de- 
pendence on the Chile niter, and the Allies 
have profited no less. 

Equally necessary for munitions is concen- 
trated sulfuric acid, which indeed is demanded 
in almost every chemical industry, and while 
the advances in its manufacture have been less 
striking than has been the case with nitric 
add, fully two thirds of the volume is taken 
up with its progress. These developments have 
been divided between improvements in the 
contact process, and the old lead-chamber proc- 
ess, and in the concentration of the ohand>er 
add. 

It will interest technologists to know that 
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the book oonUinB at least brief deaeriprions of 
praotieally all patents bearinsr on the subject 
during the period ooveied by the book» and the 
information regarding progress in Qermany 
during the war is probably fuller than has else- 
where appeared. 

The book contains a full author and subject 
indes, which is partioularly valuable, siuoe it 
includes references both to the original fourth 
edition and to the supplement. 

Jab. Lewis Howe 
Wabhikciton akd Lee UNiviaaiTT 

AN SNCTCLOPSDIA OP PEACHES 
The Peaches of New York. By tJ. P. Hed- 
BiOK, assisted by G. H. Howe, O. H. Tatlob 
and 0. B. Tubekoen. New York Agricul- 
tural EaiMriment Station, Genova, 1917. 

Two comparisons come easily to mind on 
opening Professor Hedrick’s Peaches of New 
York.” The first is with Poiteau’s ‘^Pomo- 
logie Frangaise the second is with Professor 
Beach’s “ Apples of New York.” 

The beauty of the ripened fruit has always 
appealed to persons of literary taste and es- 
thetic sensibility, and such persons have often 
wished to make permanent record of the de- 
lights of thoir gardens and orchards. There 
have been many notable books, covering more 
than a century of time, extra-illustrated with 
colored plates of fruits. The “ Pomologic 
Frangaise” may be mentioned as one of the 
best early examples of such work. 

It might not be much to expect that the 
“Peaches of New York” would excel any 
book of a hundred years ago, and yet this 
standard has been so rarely reached that it is a 
compliment to say that any one anywhere ap- 
proaches it This new book, however, sur- 
passes the old in two fundamental particulars, 
in the excellence of its plates and in the scien- 
tific assemblage of taxonomio data. 

Professor Beach’s “Apples of New York” 
comes into the comparison os being the great 
beginning of this notable series, which now 
includes the “Grapes of New York,’' “Plums 
of New York,” and " Cherries of New York.” 
It will be seen that the technical prooeases of 
oolor-photography and printing as applied to 


this line of work have been greatly improved* 
even in these last few years, for ihongh the 
photographing of peaches is much more diffi- 
cult than the photographing of apples, the color 
plates of the present volume are emphatically 
superior. And this point will bear some em- 
phasis, considering how important such plates 
are as a means of description, and oonsidering 
that the accurate description of varieties is 
exactly the main objective of the series. 

One must see, too, that the science of syste- 
matic pomology has made great progress since 
the days of Poiteau and Turpin. There have 
been catalogues of varieties with descriptions 
and lists of synonyms of course for nearly SOO 
years, but as a matter of fact the science of 
systematic pomology is practically a devriop- 
ment of the last dozen years. It is, moreover, 
as yet almost an exclusively American science, 
having been developed largely by the critical 
pomologioal workers in the experiment sta- 
tions and the United States Department of 
Agricultura Professor Hedrick, with his 
quite unusual facilities and his corps of 
trained assistants, has been able to bring these 
modem methods of systematic study to a high 
degree of perfection. It is not too much to 
say that, in breadth of view, bibliographic com- 
prchoDsivencss, and critical examination of de- 
tail it would be hard to find bettor work any- 
where in the older fields of taxonomic science. 

Emphasis is placed upon the systematic or 
encyclopedic features of the work, for these are 
certainly the most important. There are 
dozen B of books and hundreds of bulletins 
where the reader can more easily find a dis- 
cussion of how to grow peaches, but the pres- 
ent work will long bo the first reference for all 
those who want the last word on the descrip- 
tion or nomenclature of varieties. 

The title is of course a brazen misnomer. 
The book is not limited to the peaches of New 
York, and probably was never intended to 
cover any such narrow view. It is a book for 
the whole United States and the peach-grow- 
ing portions of Canada. In foot one might 
better call it “Peaches of the World,” for it 
will doubtless be consulted as widdy as Poi- 
teau’s fine old book written over seventy yean 
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ago and called by a less proTinoial name^ tlie 
"Pomologie Frangaise.’’ 

F, A.W. 


SPECIAL ARTICLES 

COUPASIBON OP THE CATALASE CONTENT OP 
THE BREAST MUSCLE OP WILD PIQEONS 
AND OP BANTAM CHICKENS 

It is now generally accepted that the energy 
for muscular work is derived from oxidation 
of the food materials, although physiologists 
are not agreed as to the means by which the 
body accomplishes this oxidation at such a 
low temperature as 39° 0., the temperature of 
the body. 

The present investigation was carried out 
to determine if catalase, an ensyme which lib- 
erates oxygen from hydrogen peroxide or from 
an organic peroxide comparable in structure 
to hydrogen peroxide, is greater in amount in 
the breast muscles of wild pigeons accus- 
tomed to flying than it is in the breast muscle 
of bantam chickens not so accustomed; if the 
catalase content of the breast muscles of the 
pigeons would be decreased by decreasing the 
amotmt of work done by these muscles, and if 
it would be increased in the breast muscles of 
the chickens by increasing the amount of work 
done. 

After several wild pigeons and bantam 
chickens had been washed until free of blood 
by the use of large quantities of 0.9 per cent 
sodium chloride, as was indicated by the fact 
that the wash water gave no test for catalase, 
the breast muscles were removed and ground 
up separately in a hashing machine. One 
gram of this material was added to 50 o.o. of 
hydrogen peroxide in a bottle at 22° 0., and 
as the oxygen gas was liberated it was con- 
ducted through a rubber tube to an inverted 
burette previously fllled with water. After the 
volume of oxygen gas, thus collected in ten 
minutes, was reduced to standard atmospheric 
pressure the resulting volume was taken as a 
measure of the amount of catalase in the 
gram of materiaL It was found that one gram 
of the breast muscle of the wild pigeons liber- 
ated on an average^ 98 0 . 0 . of oxygen, while 
that of the bantam chickens libemted only 
about 8 O.C., hence^ the amount of catalase in 


the breast muscle of the wild pigeons is much 
greater than that of the bantam cbickena. 

Several wild pigeons were oonflned for three 
wedn in individual small cages so that they 
could not use their breast musdes in flying, 
while several bantam chickens were made to 
run and fly until they were almost exhausted 
once a day for fifteen days. The oatalase of 
the breast muscles of these pigeons and chidb- 
ens was determined as in the preceding. It 
was found that confinement decreased the oata- 
lase content of the breast muscles of the pi- 
geons by about 40 per cent., while exercise 
increased that of the breast muscles of the ban- 
tam chickens by almost 26 per cent. 

The fact that an increase or decrease in the 
amount of woric, and hence in oxidation in a 
muscle, is accompanied by a corresponding in- 
crease or decrease in the amount of catalase, 
would seem to suggest that catalase may play 
a rdle in the oxidative processes of the body. 

• W. E. Burge 

Phtbiolooioal Laboratort of the 
UkivXRSITT of iLLlKOIfi 

CILIA IN THE ARTHROPODA 
That cilia are absent in the Arthropoda is 
an assumption which has crept into our 
zoological literature. Thus, Adam Sedgwick 
in his "Student’s Text-Book of Zoology,” Vol. 
in., 1909, pp. 816-317, says: "These ducts 
in the female^ retain a ciliated lining 
(Gaffron), the only known instance of the oc- 
currence of a ciliated tract among the Arthro- 
poda.” Then again, we read in Parker and 
Haswdl’s "Text-Book of Zoology” VoL I., 
(revised edition), 1010, p. 626, as follows: "Ar- 
thropods are also characterised by the almost 
universal absence of cilia.” Kingsley, on page 
867 of his revised edition of Hertwig’s " Man- 
ual of Zoology,” 1012, makes the following 
assertion oonoerning cilia in the Arthropoda : 
"The entire absenoe of cilia is noteworthy. 
Ciliated cells have never been found in ar- 
thropods.” Still another coologist, JT. Arthur 
Thomson in the fifth, revised edition of his 

t Bsdgwlek is dlseossing duets in ths f souls ra- 
prodnetLvs oigaas of PsHpofaSi 
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** Ouilinfls of Zoology,’' 1918, mmkpiA a gimilar 
remark. Thomaon, in speaking of the ofaar- 
aoteristios of the Arthropoda, on iMge 881, 
says: "Ciliated epitheliiim is almost always 
absent." 

While working on the stmctore of the male 
zeproduotiye organs of certain Decapoda,* the 
author has found good examples of ciliated 
epithelium in the vasa deferentia of the fol- 
lowing forms : the Faoiflo coast crayflah 
A$iacus leniunculua, the Puget Sound hermit 
crab Popurus aetosua, the Atlantic coast lob- 
ster, Homania americanua, and the spiny lob- 
ster of the California coast, PanuJtrus iniar^ 
fupiua. 

The vasa deferentia of these Crustacea were 
fixed in various fluids (Hermann’s, Flem- 
ming’s, Bonin’s and formaldehyde), and the 
section were cut 6 m in thickness. These pre- 
pared sections formed the basis for the ob- 
servations heroin recorded. The author tried 
to tease out the living epithelial cells from 
the vas deferens of Aatacua leniuaculua in 
physiological salt solution, Binger’s solution 
as well as in the body fluids of the crayfish, 
with a view towards observing ciliary move- 
ment in the living cells, but along this line 
of experimentation little success was met 
with. In the first place, the heavy secretionB 
of the vas deferens, coupled with the refraction 
of the cell structures, masks any clear-out ob- 
servations. Secondly, the cytoplasm of the 
epithelial cells is so frail that it goes all to 
pieces upon the application of the least amount 
of pressura The writer had, therefore, to 
rdy solely on the prepared slides. However, 
these epithelial cells are so distinctly and so 
characteristically ciliated in the fixed material, 
that they are very convincing and appear to 
allow of no other interpretation. 

In all the forms mentioned the inner lining 
of the vas deferens consists of a layer of cil- 
iated epithdium, which is made up mainly 
of columnar cells. This epithelium is more or 

s A foliar aoeount of these studlea Is soon to ap- 
pear in the pubUeatlons of the Puget Sound Ma- 
rine Station, VoL No. 26, under the title of *‘Male 
Bepradnetive Orgnns of Deeapoda, with I^Meial 
Beferenoe to Puget Sound Forms.'’ 


leas glandular in nature and manufactures a 
thick, viscid secretion that forms the sperma- 
tophoral pouches as well as the sperm-preeerv- 
ing fluid which is oommozily found in the 
Decapods. 

In Aaiacua laniuaculua the epithdial lining 
is more or less uniform thionghout the vas 
deferent tube, while in the other forma it be- 
comes somewhat modified. 

In Paragua aetoaua, the epithelial odls be- 
come concentrated at one pole of the vas defer- 
ens and here they are very much elongated, 
columnar cells and bear fine examples of cilia. 
This region of the epithdium seems to be es- 
pecially adapted for manufacturing the secret- 
ing fluid. The lining epithelium of the rest 
of the vas deferens tube consists of ciliated 
cuboidal cells. 

In Homarua americanua the epithelium be- 
comes convoluted in numerous places of the 
distal end of the vas deferens, thus affording 
a larger secreting 8urfa(^ Wherever these 
convolutions occur, the cells are usually larger, 
and contain longer cilia than in other regions. 
Herrick* who has made an extensive study of 
the lobster does not mention ciliated epithel- 
ium in the vasa deferentia. In good prepar- 
ations, the ciliated epithelium is so distinct 
that one is able to make clear microphoto- 
graphs of these structures without any diffi- 
culty. 

In the spiny lobster Panulirua intarruptua, 
the finest examples of ciliated f^ithelium were 
found. In this crustacean the vas deferens 
is very long and is lined by an inner layer of 
ciliated columnar epithelial cells. At one 
point in the vas deferent tube this epithelial 
lining dips iuward into the cavity of the 
tube and becomes profusely convoluted into a 
mass of simple tubular glands. In cross sec- 
tions, some of these glands may be seen out 
across to show the central lumen completely 
surroimded by the epithelial cells. In such 
cases, the long cilia are very distinctly seen 
extending from the free surfaces of the cells 
into the interior of the lumen. 

• Herriek, F. H,, ’'Natural History of tho Amor- 
lean Lobster,” BuU. U. 8. Bur. of FUhsriaB, Vol 
ZZIZ., 1909. 
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The cilia deecribed in these Decapoda oon- 
fom in every reapeot to all anthentio daacrip- 
tions and pictures of cilia which have come 
under the writer’a observation. In many oases, 
they ore abort and straight In other in- 
atanoea they are long and wavy. In still 
other examples they cluster together to form 
the so-called brushea. Furthermore, the cilia 
in all the cases mentioned spring from a well- 
defined border, and also contain the char- 
acteristio basal granules. 

Nathiv Fastsu 

ZOOLOOIOAL liABOaATOET, 

UNivnaiTT OF WaobinotoNi 
S sATTLx, Wash. 

KHYTHmC BANDINQI 

The formation of Liesegang’s rings, known 
sometimes as rhythmic banding,” is of in- 
terest to the geologist and biologist as well as 
to the chemist The color arrangement of 
agate is an excellent example of this phenome- 
non. Liesegang’s original experiments dealt 
with the rhythmic precipitation of silver 
dichromate in gelatine. A solution of silver 
nitrate was poured on a solid gel containing 
dilute potassium dichromate. The precipitate 
of silver dichromate formed was not continu- 
ous but marked by gaps or empty spaces at 
regular intervals. 

I found it possible to obtain distinct band- 
ing of silver dichromate in loosely packed flow- 
era of sulphur. From this and other experi- 
ments it is evident that a gel is not absolutely 
necessary. In practise I found the best 
medium for sharply marked bands to be silicic 
acid gel With this I secured remarkably 
crystalline banding of mercuric iodide, as many 
as forty bands in a teat tube. Seduced gold in 
red, blue and green colloidal particles recur- 
ring in regular rainbow bonds waa obtained 
with a special silicic acid gel. 

Basic gels made it possible to secure bands 
of cupric hydroxide merging into red and yel- 
low forms of cuprous oxide. In a silioio acid 
gd of ahghtly basic reaction crystalline basic 
mercuric chloride formed in very distinct 

lAbatraet of paper read at the TTantaa Olty 
maatiBg of the Amaricaa Ohamiaal Sodety, April 
IS, 1917. 


bands. The beat banding in the absolute 
deamaea of the gaps waa that of oopper 
ohromate in a alightly baaio gel. 

Upon these experiments a new theory may be 
built For illustration consider the oopper 
ohromate banding. 

The gel contains a dilute solution of a 
chromate and above it in the tube a solution of 
a oopper salt The oopper ions diffuse into the 
gel, meet the chromate ion and form a layer 
of insoluble copper chromate at the surface of 
the gel. The ohromate ions immediately be- 
low this precipitation zone diffuse into this 
region now depleted of chromate ions and 
meet the advancing oopper ions thus thicken- 
ing the layer of copper chromate. According 
to Pick’s law of diffusion the rate of diffusion 
is greatest whore the difference in concentra- 
tion of the chromate ions in two oontiguous 
layers is greatest, that is, just below the front 
of this thickening band of copper ohromate. 
As a result the region near the band deoreases 
in concentration of the ohromate ions faster 
than the space below. Finally the oopper ions 
have to advance some distance beyond the 
band to find such a concentration of chromate 
ions that the solubility product of copper 
chromate may be exceeded and a new band 
formed. This repeats again and again. Of 
course if the copper ions were retarded sufi- 
ciontly there would be time for the concentra- 
tion of the chromate ions again to become 
uniform throughout the romaining clear gel 
and no gap would occur. Hence if the diffu- 
sion of the copper ions is retarded by any 
means the clear gaps decrease in depth — the 
bands are closer together. If oopper ferrocya- 
nide bands are formed in similar manner they 
almost merge after the first layer reaches a 
thickness of a few cubic centimeters. Yet they 
are distinct and agate-like. A precipitate of 
copper ferrocyanide greatly retards the dif- 
fusion of the ions that form it^ hence we have 
here the proper condition to reduce the dear 
gaps to a minimum depth. 

The complete paper with working direotioiis 
and a full exposition of the theory will soon be 
published elsewhere. Habbt N. Houas 

OBXaUN OOLLBSI 
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THE STRUCTURE OF ATOMS AND THE 
EVOLUTION OP THE ELEMENTS 
AS RELATED TO THE COM- 
POSITION OP THE 
NUCLEI OP 
ATOMS. 

II 

The elementB have thus been found to 
fall into two senes : first, those of even, and 
second, those of odd, atomic number. Now, 
if the theory presented for the structure of 
the atoms is correct, then it should be pos- 
sible to find some difference between the 
two series with reference to their proper- 
ties. Since, however, this part of the 
theory refers specifically to the structure 
of the nuclei of the atoms, and not to the 
arrangfcment of the external or non-nu- 
clear electrons, it is evident that this dif- 
ference should not be found in those prop- 
erties due to the external electrons, that is 
in the chemical or physical properties. On 
the other hand, the difference should be 
found in any properties inherent in the 
nucleus, and the only property, aside from 
mass and weight (from which our system 
has been developed), which has thus far 
been discovered, and which is due to the 
structure of the nucleus of the atom, is that 
of atomic stability. Thus, if an atom loses 
outer electrons, it does not change its 
atomic number, and therefore does not 
change to another element, but if it loses 
nuclear electrons, it does change its nu- 
cleus, its atomic number is changed, and 
the atom is said to disintegrate — that is, it 
changes into the atom of another element 
Our theory therefore indicates a prob- 
able general difference in stability between 
the even- and odd-numbered elements. ▲ 
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consideration of the radioactive elements 
indicates that those which have odd atomie 
numbers have either shorter periods, or else 
are at present unknown. Now unfortu- 
nately there is no known method of test- 
ing the stability of the elements of low 
atomic number, but it might seem, at first 
thought, that the more stable atoms diould 
be the more abundantly formed, and to a 
certain extent this is undoubtedly true. If 
then, at the stage of evolution represented 
by the solar system, or by the earth, it is 
found that the even-numbered elements are 
more abundant than the odd, as seems to 
be the case, then it might be assumed that 
the even-numbered elements are on the 
whole the more stable. However, there is 
at least one other factor than stability 
which must be considered in this connec- 
tion. The formula of the even-numbered 
elements has been shown to be nHe'. Now, 
since that for the odd-numbered elements 
is nHe' H,' it is evident that if the sup- 
ply of the n,' needed by the elements was 
relatively small at the time of their forma- 
tion, not so much material would go into 
this system, and this would be true whether 
the Hf represents three atoms of hydrogen 
or one atom of some other element.* 

In studying the relative abundance of 
the elements the ideal method would be to 
sample one or more solar systems at the 

I With regard to the latter alternative. It is at 
least remarkable that the H| oeeura 11 times in the 
system for the first 27 elements, while H, and H 
each orcuT only once, and it may also be men- 
tioned that Fabry and Bulsion have by interference 
methods determined the atomie weight of nebnlinm 
to be 2.7, and this they think indieates that its real 
atomie weight is 3. Also, Campbell has found that 
in the nebula N. G. 0. Index 418, situated in the 
southern part of the constellation of Orion, the 
nebnlium spectrum Is found farther from the in- 
terior than that of helium, vAile the hydrogen spee- 
tmm extends out to a mudi greater distance stUL 
This, he thinks, indieates that the atomie weight of 
nebidinnt. lies between the values for hydrogen (1) 
and helium (4). 


desired stage of evolution, and to wialra a 
quantitative analysis for all of the 92 de- 
ments of the ordinary system. Since this 
is evidently impossible, even in the ease of 
the earth, it might be considered that suffi- 
ciently good data could be obtained from 
the earth's crust, or the lithosphere. How- 
ever, the part of the omst to whieh we 
have access is relatively so thin, has 


imuKi m tffi [umn 



Atomlo Number 

Fio. 2 The Penodie Variation in tha Abua- 
dance of the Elements as the result of Atomic Evo- 
lution. The data are given for 125 stone meteo- 
rites, but the relations are true for meteorites in 
general. Note that ten elements of even atomie 
number make up 97 AO per cent, of the meteorites, 
and seven odd-numbered elements, 2.41 per osnt., 
or 100 per cent, in alL Elements of atomie num- 
ber greater than 29 are present only in traeee. 

been subjected to such far-reaching mag- 
matic differentiation, and to such extensive 
solubility effects, that it seems improbable 
that the surface of the earth at all truly 
represents its composition as a whole. 
The meteorites, on the other hand, diow 
much less evidence of diflerentiative ef- 
fects, and undoubtedly repreaent more 
truly the average composition of our 
planetary ayitem. At least it might seem 
proper to assume that the mcfteoritea wonld 



Pereentsge of the 


ITovncBB 9, 1917] 


SCIENCE 


445 



Via. 3. The abnndanea of the elementa In the 
neteoritee. Every even-niunberod element ie more 
abundant than the two adjacent odd-numbered ele- 
mente. 

not exMbit any special fondness for the 
even-numbered elements in comparison 
with the oddi, or, vice versa, any more than 
the earth or the sun as a whole, at least not 
unless there is an important difference be- 


tween these two systems of elements, which 
is just what it is desired to prove. A study 
of the eompilations made by Farrington, by 
Merrill, and by other workera of analyses of 
meteorites, has given some very interesting 
results. 

The results show that tn either the stone 
or the iron meteorites the evenmumhered 
elements are very much more abundant 
than the odd. Thus in the iron meteorites 
there are about isj times more atoms of 
even atomic number than of odd, while in 
the stone meteorites the even-numbered ele- 
ments are about 4 .J times more abundant. 
If we average the 125 stone and 818 iron 
meteorites given by Farrington, it is fonnd 
that the weight percentage is 98.78 for the 
even and 1.22 for the odd-numbered ele- 
ments, or the even-numbered elements are 
about 81 times more abundant. 

If we consider these same meteorites, 443 
in all, and representing all of the different 
classes, it is found that the first seven de- 
ments in order of abundance are iron, oxy- 
gen, silicon, magnesiom, calcium, nidral 
and sulphur, and not only do all of these 
elements have even atomie numbers, but in 
addition they make up per cent, of the 
material of the meteorites. 

Table lY. gives the average composition 
of these meteorites. The numbers before 
the symbols are the atomic numbers, and 


TlBia IT 


Average Composition of Meteorites Arranged According to the Periodic System 


8trtm 

Group 1 
Odd 

Group S 

Group 1 
Odd 

1 

Group 4 
Sroo 

Oroap 5 
Odd 

Group 4 
EVflB 

Group 7 
Odd 

Evoq 

Group 8 

Odd 

Et«b 

2 




ec 

0.04% 


80 

1010% 





a 

llNu 

9 17% 

13Mg 

8.80% 

13A1 

0.30% 

1481 

S.20% 

ISP 

0.14% 

les 

0.40% 





4 

19K 

O.Oi% 

20Ca 

0 40% 


22Ti 

0.01% 


24Cr 

0.00% 

25Mn 

0 03% 

2dFa 

73 0C% 

27Co 

0.44% 

aasi 

0.50% 


secu 

0.01% 



j 
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those below give the percentages of the 
elements. It vnU be noted that the even- 
numbered elements are in every case more 
abundant than the adjacent odd-numbered 
dements. The helium group elements form 
no chemical compounds, and are all gases, 
so they could not be expected to remain in 
large quantities in meteorites. For this 
reason, and also because the data are not 
available, the helium or zero group is 
omitted from the table. 

From this table it will be seen that while 
high percentages, as great as 72 per-cent, 
in one case, are common among the even- 
numbered elements, the highest percentage 
for any odd-numbered element is less than 
one per cent. (0.39 for aluminium). 

If we now turn to the composition of the 
earth, it is found that the atoms of even 
atomic number are about ten times more 
abundant in the surface of the earth than 
those which are odd. Also, all of the five 
unknown elements, eka-ctesium, eka-manga- 
nese 1, eka-manganese 2 (dwi-manganese), 
eka-iodine and eka-neodymium, have odd 
atomic numbers. It should bo mentioned 
in this connection, however, that there is 
some doubt as to whether element 72 has 
been discovered. 

While the relative abundance of the ele- 
ments in the lithosphere is undoubtedly 
much affected by differentiation, there is 
one group whose members are so clo8el7 
similar in chemical and physical proper- 
ties, that they would be much leas affected 
in this way than any other elements. These 
are the rare earths. The only difficulty in 
this connection is that of making an accu- 
rate estimate of the relative abundance. 
In this the writer has been assisted by Pro- 
fessors C. James and C. W. Balke, but any 
errors in the estimate should not be attrib- 
uted to them. In the table, which includes 
beside the rare earths a number of elements 
adjacent to tUtem, the letter e indicates com- 
mon in comparison with the adjacent ele- 


ments, and r represents rare, eee repre- 
sents a relatively very common element, etc. 
The comparison is only a very rough one, 
but it indicates that the even-numbered 
elements are in general more abundant 
than the odd-numbered ones which are ad- 
jacent. 

TABLE V 

The Predominance of Evennumbered Blemente 
Among the Bare Sarihe 


Atoodo 

NlilB- 

bw 

Abmd- 

anM 

ElMMOt 

'Atooto 

Nom- 

tMT 

AtnnulU 

■no* 


55 

0 

Caeflium 

63 

IT 

Europium 

66 

coo 

Banum 

64 

P 

Gadolinium 

67 

0 

Lanthanum 

65 

rrr 

Terbium 

68 

00 

Cenuni 

66 

r 

Dysproeiam 

50 

r 

Praaoodymium 

67 

nr 

Holmium 

60 

0 

Neodymium 

68 

r 

Erbium 

61 

nr 

Unknown 

69 

rr 

Thulium 

62 

0 

Samanum 





The above results may be summarized in 
the statement that in the fobmation or 

THE EliEMENTS MUCH MOBE MATEBIAIi HAB 
GONE INTO THE ELEMENTS OF EVEN ATOMIC 
NUMBER THAN INTO THOSE WHICH ARE ODD, 

either became the odd-numbered elements 
are the less stable, or because some constit- 
uent essential to their formation was not 
sufficiently abundant, or as the result of 
both causes. 

It is easy to see, too, that in the evolu- 
tion of the elements, the elements of low 
atomic number and low atomic weight have 
been formed almost exclusively, and this 
indicates either that the lighter atoms are 
more stable than those which are heavier, 
or else that the lighter atoms were the first 
to get the material, and their stability was 
at least sufficient to hold it. 

It is possible that the heavier atoms have 
been formed in larger amounts than now 
exist, and that their abundance has been 
reduced by atomic disintegration. It is of 
course evident that the radio-active ele- 
ments are now disintegrating, but the radio- 
active series of elements includes only those 
of atomic number 81 (thallium) to 92 
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(uranium) ; and lead (82) ii the end of the 
Beries aa now recognised. For our pur- 
poeefl, however, wo still call the atoms of 
atomic numbers 1 to 29 the lighter atoms, 
and from 30 to 92 the heavier atoms. The 
following table indicates that when de- 
fined in this way the lighter atoms are ex- 
tremely more abundant. In the table the 
weight percentages are given, but it is evi- 
dent that if these same figures were calcu- 
lated to atomic percentages they would show 
even smaller values for the heavier ele- 
ments. The table shows that although the 
heavy atoms have been so defined as to in- 
clude more than twice as many elements 
as the light atoms, their total abundance 
is BO small as to be relatively insignificant. 
The data are taken from estimates by 
Clarke and by Farrington. 

TABLI VI 

Illiutraiinff the Large Proportion in Farious Ifo- 
teridlB of the Blemente of Low Atomic 
Numheri (1-sa) 

Pareanta«« oC EImisqU wlUi 


MattflAl 

Atomio Numben 
I'M 30-08 

Meteorites as a 

whole. 99 99 

0 01 

Stone meteorites 

99.98 

0.02 

Iron meteorites 

100.00 

0.0 

Igneous rocks . 

. .. 99.85 

0.15 

Shale 

99.95 

0.05 

Sandstone . . . 

99 95 

0 05 

Lithosphere . . 

. 99.85 

015 


It is thus seen that so fab as thb abun- 
dance OF THE EUIUENTS IS CONCERNED, THB 
SYSTEM PLATS OUT AT ABOUT ELEMENT 30, 
and it is of great interest to note that it is 
just at this point that other remarkable 
changes occur. For example, up to this 
point nearly all of the atomic weights on 
the oxygen basis are very dose to whole 
numbers. On the other hand the elements 
with higher atomic numbers (28 to 92) 
have atomic weights which are no closer 
to whole numbers than if they were 
wholly accidental. . Also, just at this 
point the atomic weights cease to be those 


predicted by the helium-hydrogen theory 
of structure presented in this paper 
(Table III.). This does not mean, how- 
ever, that the helium-hydrogen system 
fails at this point, but that the deviations 
in the atomic weights for the elements of 
higher number are produced by some com- 
plicating factor. This would be moat easily 
explained on the hypothesis that isotoiies 
are abundant among the elements of atomio 
number higher than 28. Such a hypothe- 
sis should, of course, be confirmed experi- 
mentally before it is given much credence. 
It is quite possible, too, that radioactive dis- 
integrations have proceeded downward in 
the system as far as iron, and that iron is 
the end of a disintegration series. If this 
were true, it would explain the great abun- 
dance of iron in the meteorites. In what- 
ever way we may average the analyses of 
the materials found in meteorites or on 
earth, the two most striking elements from 
the standpomt of abundance are oxygen, 
the most abundant of the elements of very 
low atomic number (8), and iron, which 
has the highest atomic number (26) of any 
very abundant element. 

The fact that the elements which have 
heavy atoms (atomic numbers 30 to 92, or 
more than two thirds of the elements) have 
been formed in such minute amounts 
would be very much more striking to us if 
we lived on an earth with a perfectly uni- 
form composition. On such an earth, 
formed without any segregation, it is prob- 
able that almost none of these elements 
would have been discovered. Quite cer- 
tainly such elements as gold, silver, iodine 
and arsenic would not be known, and 
copper, lead, sine and tin, if known at all, 
would be in the form of extremely small 
specimens. 

In this connection it may be remembered 
that the earth has the highest density of 
any of the planets. The data given in 
Table V. show that in the meteorites, which 
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vary in density from about 2^ for the 
lightest stone, to more than eight for the 
heaviest iron meteorites, the increase in 
density is not brought about by an increase 
in the abundance of what have been de- 
fined as the heavy atoms, but only by a 
shift in the relative abundance of the light 
atoms. Thus in the less dense stone 
meteorites the average atomic percentage 
of oxygen, atomic weight 16, is 54.7 per 
cent., while that of iron, atomic weight 
55,84, is 10.6 per cent. In the more dense 
iron meteorites, on the other hand, the per- 
centage of oxygen is practically negligible, 
while that of iron has risen to 90.6 per 
oent.^ A study of the densities of the ele- 
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meats and their compounds shows that the 
abundance of the elements does not seem to 
«For alokel, atomic weight 66.08, it la 8.6 per 
cent 


be related to this property. In fact the 
only apparent relation is to the atomio 
number, which indicates that the abun- 
dance relations are the result of evolution, 
that is of the factors involved in the forma- 
tion and disintegration of the atoms. 

WiiiUAM D. Habkinb 

Umitxbsitt or Chioaqo 

Note: Since the presentation of the 
above paper it has been pointed out by 
Norris F. Hall that both the isotopic com- 
plexiiy, and the number of predominant 
radustion of the radio-active elements show 
a sharp alternation with increasing atomio 
number, and that this alternation is strictly 
in accord with the general hydrogen helium 
theory of atomio structure. The variation 
of these properties is illustrated in Figure 
4 and it wiU be seen that the general form 
of these figures is the same as that of 
Figures 2 and 3 which represent the abun- 
dance of the elementa 


THE CARE OP WOUNDED SOLDIERS 

Maky matters of importance touching upon 
American cooperative eifort and actiyity along 
medical and surgical lines were developed 
during the past week in Chicago, when the 
general medical board and the State activi- 
ties committee of the medical section of the 
Council of National Defense held stated 
meetings in conjunction with the Anmud 
meeting of the Clinical Congress of Surgeons 
of North America. Secretary of the Navy 
Daniels diseussed the activities of the Navy 
directed toward the moral and intdlectual 
welfare of the naval personnel, and Surgeon 
Generals Oorgas, Braisted, and Blue sxmke 
for the Army, Navy, and Public Health Serv- 
ice, outlining the medical work in these re- 
spective branches. 

Surgeon General Goigas at a meeting of 
the general medical board, udiich preceded 
the olmicol oongross, outlined the efforts now 
being directed toward meeting medical needs 
on the fidds of battle, at home^ and also in 
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tranoportinff permanently disabled United 
Btatea soldiers from abroad. Only those men 
will be returned home who are permanently 
disabled or who have a contemplated con- 
valeaoence of six months. The experience of 
the allies, it was stated, indicates that about 
10 per cent, of the wounded are pormanently 
disabled. 

‘On their return home the American soldiers 
will receive not only adequate medical treat- 
ment but will also be afforded the extra facili- 
ties of special hospitals built with the idea 
in view of rehabilitating physically and re- 
educating industrially our incapacitated sol- 
diers. It 18 also contemplated to devote spe- 
cial hospitals in France to the treatment of 
special diseases, such, for example, as tuber- 
culosis or injuries of the head, brain, eyes, 
ears, or face. 

General Gorgas announced tho fundamental 
policy of adhering to the Manual of 1914, 
which provides that the military hospitals 
shall consist of three general divisions, medi- 
cine, surgery, and laboratories. Under this 
typo of organization the specialties will have 
full scope and yet come undcff adequate medi- 
cal or surgical control and direction. 

The Clinical Congress of Surgeons of 
North America is an organization founded 
seven years ago by Dr. Franklin H. Martin, 
of the advisory commission of the Council of 
National Defense, of Chicago. Surgical 
demonstrations were held at important 
Chicago hospitals and programs were arranged 
almost exclusively along medioo-military lines. 

Franco was represented by Colonel C. 
Dercle and England by Colonel T. II. Good- 
win, R. A. M. C. Sir Berkeley Moynihan 
presented the activities of the British Army 
and Major George W. Crile, M. R. C., detailed 
the American medical activities in Franco. * 

After Colonels E. L. Munson and F. F. 
Russell had outlined the work of the Sur- 
geon General’s office in organizing the medical 
officers’ training camps and the various mili- 
tary laboratories, Sir Berkeley Moynihan con- 
tributed an exposition of wound treatment in 
the British Army. He explained in detail the 
search for sati^otozy antiseptic drugs and 


ventured the novel axiom that wounds did 
best when merely carefully cleaned, put at 
rest, and k^t free from contact with any drug 
or antiseptio. His address attracted much at- 
tention because it was the first authoritative 
denial of the universal efficacy of the now 
famous Carrel-Dakin technique of wound 
treatment. 

Major G. W. Cnle, in discussing the ad- 
dress of Sir Berkeley, corroborated all that 
ho said. Short addresses were made by Drs, 
Edward Martin, E. H. Dunham, and W. E. 
Lee, all of Philadelphia. By means of a 
moving-pictnre demonstration and the detail- 
ing of experimental and clinical data, they 
showed how much could be done for dean 
wound healing by the new antiseptic, Dichlor- 
oroine-T, which is being investigated under 
instructions from the Surgeon General’s office. 
Dr. 'William O’Neill Sherman, who presented 
evidence of the efficacy of the Dakin-Oarrel 
method of wound treatment, closed the Tues- 
day evening program. 

In addition to the usual committee reports, 
the meeting of the general medical board was 
livened by two instructive reiiorta from Six 
Berkeley and Major Cnle. Sir Berkeley 
showed the remarkable efficiency developed by 
the Medical Corps of the British forces, and 
this despite the fact that 96 per cent, of the 
doctors were civilian physicians at the out- 
break of the war. This efficiency is attribut- 
able, among other things, to tho two important 
factors of "surgical teamwork” and surgical 
consultants. The principle of surgical team- 
work was learned in the United States, said 
Sir Berkeley, and the principle of consultants 
(these consultants arc picked from the leading 
surgical minds of Britain) was evolved from 
the necessity of having some one authoritative 
group to direct and correlate medical activi- 
ties consecutively from the field dressing sta- 
tions back to the base bospitaL 

Major Cnle outbned this plan for the so- 
called clinical sector, which in brief is made 
up of a team of men, selected preferably from 
a university or hospital where they have previ- 
ously worked in unison, and now distributed 
among the dressing, field, evacuation, and 
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base hospitali of a given sector at the front. 
The object of snch a unit is to secure at all 
times unifonnitgr and continuity of oversight 
in the treatment of the wounded from the 
time of the first field dressing to the comple- 
tion of convalescence. 

At the meetings of the States activities 
committee resolutions were introduced and 
acted upon in regard to the universal training 
of young men above 19 for a period of six 
months, for the rdiabilitation of rejected 
physically defective conscripts, and for the 
proi^ylaxis, control, and treatment of ve- 
nereal disease. 


DEATHS AMONG ORNITHOLOGISTS 

Thb Auh publishes obituary notices of sev- 
eral ornithologists who have died recently from 
which we take the following facts : 

Dr. Emil August Ooddi died suddenly at 
Bern, Switzerland, July 5, 1017, in tiie fif^- 
eighth year of his age. He was bom at Ennet- 
biihl, Canton of St Oall, Switzerland, August 
28, 1889. He studied at the 2Soological Station 
at Naples and was assistant of Professor 
Ernst Haeckel at the Zoological Institute at 
Jena. In 1884 ho went to Brazil and became 
associated with the museum in Rio de Janeiro. 
After the fall of the Emperor Dom Pedro 11 , 
in 1889, he retired from this position and lived 
for four years in the state of Rio de Janeiro. 
About 1894 he founded the museum in Para, 
now known as the Museu Ooeldi. This insti- 
tution which comprised not only a museum but 
also a zoological garden and a botanical gar- 
den was taken over by the state a few years 
later and Ooeldi then became honorary di- 
rector. In 1905, after twenty years of life in 
the tropics, he returned to Switzerland and 
took up his residence in Bern where^ since 
1908, he has been professor of zoology in the 
Cantonal University. He visited the United 
States in August, 1907, at the time of the 
meeting of the Seventh International Congress 
of Zoology in Boston. Dr. Goeldi has pub- 
lished a number of papers in English, German 
and Portuguese on various branches of zool- 
ogy, but chiefly on mammals, birds and fishes. 


Alfred John North died of heart failure at 
Sydney, Australia, May 6, 1917, only five 
months after the death of his former chief and 
associate^ Dr. E. P, Boznsay. He was bom in 
North Melbourne^ Australia, June 11, 1855, 
and was educated in the public and grammar 
schools of Melbourne. Later he worked at the 
jeweler’s trade for some years. At an early 
age he developed an interest in ornithology 
which was stimulated by visits to the National 
Museum at Melbourne and by the officers of 
this institution, Sir Frederidc McCoy the di- 
rector, and John Leadbcater in charge of 
ornithology. In 1678 ho oorresponded with 
Ramsay and eight years later went to Sidney 
to arrange the Ramsay collection of birds and 
the collection of eggs of the Australian Mu- 
seum. After spending several months at this 
task he was asked to prepare the ** Descriptive 
Catalogue of the Nests and Eggs of Birds 
found Breeding in Australia and Tasmania’* 
which was published in 1889. About this time 
he was appointed an assistant to the curator. 
Dr. Ramsay, and in 1891 was made ornitholo- 
gist of the museum, a position which he re- 
tained until his death. He has published 
many papers on the birds of Australia. 

Rev. William Rogers Lord died in Dover, 
Mass., February 2, 1910, in the sixty-ninth 
year of his age. Bb was bom in Boston, Mass., 
May 6, 1847. He graduated from Amherst 
College with the degree of A.B., in 1875 and 
from the Union Theological Seminary, in New 
York, in 1878, and had held pastorates in the 
East and in the West 

Mr, Lord was deeply interested in birds 
and especially in popularizing bird study and 
bird protection. 

Dr. Bert Heald Bailey died at Cedar Bap- 
ids, Iowa, June 22, 1917. He was bom at 
Farley, Iowa, May 2, 1875. Dr. Bailey grad- 
uated from Coe College in 1897 and received 
his master’s degree from the same institution 
in 1900. In 1900 he also completed his course 
and received an MJ>. degree from Rush Med- 
ical College, Chicago. In September, 1900, he 
became professor of zoology and curator of 
the Museum of Coe College^ a position whioib 
he held at the time of his death. 
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He publidied m nnall volume entitlad ^ 200 
Wild Birde of lom ’ * in 1906, and was the au^ 
thor of numeTous short papers and notes on 
mammals and birds which appeared from time 
to time in tiie ProcBBdingM of the Iowa Acad- 
of Scienoe and in TKb Aub. In addition, 
many valuable notes contributed by him ap« 
pear in Anderson’s “ Birds of Iowa.” 

Francis WIndle died at his home in West 
Chester, Pa., on February 24, 1017, in his sev- 
enty-second year. Mr. Windle was bom in 
West Marlboro, Chester county, Pa. He lived 
most of his life in West Chester, having re- 
ceived his education in the sdiools of his na- 
tive county and at the University of Michigan, 
at which latter place he took his law course. 
Owing to poor health Mr. Windle found it 
necessary to give up the practise of law and 
seek outdoor employment. He secured a posi- 
tion with one of the extensive nurseries at West 
Chester. Here his wide knowledge of botany 
acquired during his frequent outing trips, 
which constituted his chief recreation for 
years, proved a valuable asset. During his 
recreational activities his time was about 
equally divided between his study and observa- 
tion of plants and birds, with the result that he 
became billed in both botany and field orni- 
thology. 

For several years Mr. Windle taught biology 
at Darlington Seminary, West Chester, and 
also did some teaching at the State Normal 
School in the same place. 

For about eleven years prior to his death 
he was connected with the Bureau of Zoology, 
Department of Agriculture of Pennsylvania, 
with headquarters at Harrisburg. He became 
assistant orchard inspector for the eastern end 
of Pennsylvania, and while acting in this ca- 
pacity was made a member of the Chestnut 
Blight Commission, and later of the White 
Pine Blister Rust Commission. The duties of 
these positions took him all over the eastern 
end of the state and kept him out of doors 
where be could indulge his passion for botany 
and ornithology. He was a member of the 
Philadelphia Botanical Club and of the Dela- 
ware Valley Ornithological Club and kept con- 
stantly in touch with men in these fields. 


SCIENTIFIC EVENTS 
WAS SERVICE FOR CKEUISTB^ 

Franct and England freely acknowledge 
that they greatly decreased their effleiensy by 
sending their scientific men to the trenches. 
Although they have since withdrawn most of 
those still alive and are now using them in 
special service, the dearth of technically 
trained men has been and is severely felt 

Secretary of War Baker, aware of this faot, 
is carrying out the full spirit of the ielectivB 
draft, and specially trained men, so far as 
needed, are being assigned to the war service 
which they are trained to render. 

More than others among scientific men, 
trained chemists have been needed for war pur- 
poses by both the Army and the Navy. 

Fortunately, the American Ohomical So- 
ciety and the Bureau of Mines, acting coopera- 
tively, foreseeing this need, took first a census 
of American chemists and later compiled from 
all data available a list of those enlisted. From 
this list of chemists actually in the Army and 
the Navy a largo number have been eelected 
for special fitness and have been already as- 
signed. Many more^ undoubtedly, will bo so 
assigned, and if the present demand keeps up, 
it may later be necessary to ask for special en- 
listment for chemical work. That time has not 
yet arrived. 

At present any ohemist not required by law 
to enter chemical war service who enters vol- 
untarily keeps one chemist in the ranks end 
deprives the chemical industries of his own 
service as well. A number of chemists have 
been commissioned, but these are picked men 
of special attainments and specific experience. 
The majority will serve as privates or non- 
commissioned officers until such time as they 
are found to deserve promotion. 

Don’t ask to be assigned to chemical work 
until you are actually in the camp. Gamp as- 
signment must be made before your name will 
be submitted to the War Department. 

Don’t send in your name, even for oonsidera- 
tion for such service^ if exemption is to be 

i From The /owmel of /ndsttruU and Engineer- 
ing Chemietrg. 
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aiked for or while exemption daixns are pend* 
ing. It loads to endless confusion. 

jDoo’t try to deprive another chemist aotu- 
all; Ja the Army of his opportunity to render 
ehemical service by yourself seeking such serv- 
ice, until called. The industries which supply 
the Army and Navy with the sinews of war 
need trained chemists and are being seriously 
handicapped by the depletion of their chemical 
personneL 

Don’t write to anyone in Washington to aid 
you in a claim for exemption. Even if they 
wished to do so, they are quite properly power- 
less for the law delegates exemption to the Lo- 
cal and District Boards 
Do send me your name, address, military 
and camp assignment when actually sworn in 
(not before) If you have not already filed de- 
tails of your age, training and experienoc, send 
this also at the same time. 

Charles L. Parsons, 
Secretary 

Aukbioan Cbxuical Booixty, 

Box 600, 

WASHiNeroN, D. 0. 

THE MAYO FOUNDATION 
At the meeting of the board of regents of 
the University of Minnesota hold on Septem- 
ber 13, the regents adopted the following reso- 
lution thanking the Drs. Mayo for their gift 
establishing the Mayo Foundation for medical 
investigation and research: 

Whereas, Dr. William J. Mayo and Dr. Ohas. 
H Mayo, of Bochester, Minnesota, have given the 
warn of $1,650,344.70 to the University of Minne- 
sota for the establishment of a fund to be known 
as the ^'Mayo Foundation for Medical Education 
and Research,’' and, 

Whereas, This gift has been duly accepted by 
unanimous action of the board of regents, 
Therefore, he it Resolved, That the board of re- 
gents records its profound sense of gratitude to the 
donors. The gift is unique in the annals of Amer- 
ican education. It reprsMnti the lofty purposes of 
two of the most disting^hed citUens of our com- 
monwealth They believe that this money has 
come from the people and that it should be returned 
to the people. It has been the sole aim of the 
donors to provide a fund which would be of perma- 
nent benefit to the state of Minnesota and to man- 
kind os a whole. They have wisely and appropri- 


ately provided that the income of the fund shall 
be used for medical eduoatlcm and research. 
American universities should be eneonraged in the 
prosecution of an educational policy whldi alms to 
develop investigators and scientists of tbo first 
rank. One clear function of a true university Is 
to make actual contributions to various fields of 
knowledge. This new foundation, therefore, re- 
lates itself very intimately to the realisation of our 
highest educational aims. Both for the gift itself 
and for the genuine Impetus which It will impart to 
scholarly investigation in this university, wa desire 
to convey to the donors onr sincere appreciation. 

THE CONNAUGHT LABORATORIES OF THE 
UNIVERSITY OF TORONTO 

The Connaught I^uboratories of tho Univer- 
sity of Toronto, and a farm of fifty acres, 
were formally presented by Colonel Albert 
Gooderham, to the University of Toronto and 
at the same time officially opened by the Gov- 
ernor General, tho Duke of Devonshire, on Oc- 
tober 25. The value of the gift is about sev- 
enty-five thousand dollars. The laboratories 
are to be used for the purpose of research in 
preventive medicine and for the production of 
serums and vaccines. Sir William Hears^ the 
premier of Ontario, at the opening, announced 
that a grant of seventy-five thousand dollars 
would be authorixod at the next session of the 
legislature, to establish a research foundation 
in preventive medicine. The income from this 
and also from an additional twenty-five thou- 
sand dollars, will be used for research only, 
the laboratories being self-supporting. This is , 
the first endowment of Research in preventive 
medicine in Canada. In connection with the 
official opening of these laboratories, a lecture 
was delivered in Convocation Hall, on the 
same evening by Dr. Simon Flezner, director 
of the Bockefeller Institute for Medical Re- 
search, on the “ War activities of the Rooke- 
foUor Institute.” A distinguished audienoei, 
including the Governor General and the Lieu- 
tenant Governor, attended this most interest- 
ing and able lecture. 

THE ANNUAL UESTINO OF THE FEDERATION 
OP AMERICAN SOCIETIES FOR EXPERI- 
MENTAL BIOLOGY 

The annual meeting of the Federation of 
American Societies for Experiments! Biology 
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oooQTs this year at the tTuiTeraity of Min- 
naaota in Minneapolis. The scienti^o pro- 
gram covers the three days of Deoember 27, 
28 and 29. The Local Oommittee is planning 
attractive features of general interest, inolud- 
ing a trip to Boohester, that center of medical 
and surgical activities which the war condi- 
tions have raised to a plane of paramoimt 
importance. The four societies of the federa- 
tion aro the American Physiological Society, 
the American Society of Biological Chemists, 
the American Society for Pharmacology and 
£xi)erimental Therapeutics, and the American 
Society for Experimental Pathology. Many 
members of these societies are engaged in 
scientific work in support of our government 
in the great war struggle. The general secre- 
tary hopes that the scientific program will 
strongly reflect this present activity and that 
the meeting will be one of unusual interest 
and enthusiasm. The members of the socie- 
ties are urged to make vigorous efforts to at- 
tend and to contribute to the program. Tho 
fact that tho meetings of the American Asso- 
ciation of Anatomists and tho American Zo~ 
ological Society occur at the same time and. 
place lends the strong appeal of mutual and 
cooperative interest which every member of 
the federation will find it difficult to resist 
Ohahleb W. Greens, 
Oeneral Secretary of the Federation. 

COLUUBU, MiasocBi, 

October 26, 1017 

THE PITTSBUKOH MEBTINO OF THE AMERICAN 
SOCIETY OF NATURALISTS 

The American Society of Naturalists, in 
affiliation with Section F of the American As- 
sociation for the Advancement of Science and 
the Botanical Society of Amenoa, will hold its 
thirty-fifth annual mootbig at Pittsburgh, 
under the auspices of the University of Pitts- 
burgh, beginning Tuesday, January 1, 1018. 

There will be a smoker for Biologists on Sat- 
urday evening, Deceniber 29. 

The Botanical Society of America will place 
the genetical papers of its program on Mon- 
day morning, December 81, and in the after- 
noon of the same day will present an invitation 
program including the presidential address of 
B. A. Harper. 


Section F of tho American Asaociation for 
the Advancement of Science will have on Mon- 
day morning the address of the retiring vice- 
president, G. H. Parker, and in the aftwmoon 
a symposium on ** The contributions of soology 
to human welfare.” 

By this arrangement there will be sessions 
of interest to the members of tho American 
Society of Naturalists on the day preceding 
tho moctiugs of tho society. 

Tho American Society of Naturalists will 
offer for Tuesday morning, January 1, a pro- 
gram of invitation papers. 

The program for Tuesday afternoon will be 
a symposium on “ Factors of organic evolu- 
tion.” 

The Naturalists’ dinner, in which members 
of tho affiliated societies are invited to partici- 
pate, wiU be held on the evening of Tuesday. 
At the close of the dinner George H. Shull will 
give his presidential address, The genotype 
and its environment” 

As the result of an apparently growing de- 
sire on the part of members of the American 
Society of Naturalists to contnbute papers, 
the Program Committee will this year receive 
titles for a program to begin on Wednesday 
morning, January 2. It is desired that the 
papers bo short and it should be remembered 
that the interests of the Naturalists are pri- 
marily on problems of organic evolution. The 
papers on this program will in general bo ar- 
ranged in order of the receipt of the titles, ex- 
cept that papers on similar subjects may bo 
grouped. Titles with estimated length of de- 
livery and statement of lantern or chart re- 
quirements must be in the hands of the secre- 
tary by December 1. 

Nominations for membership must be sent 
to the Secretary not later than December 1 in 
order that the Executive Committee may give 
them due consideration before tho meeti&g. 
Blank forms for nomi||ationB may be obtained 
from tho secretary. 

Headquarters of the Naturalists will be at 
the Monongahela House, Smithfield and Water 
Streets. Members are advised to make early 
roservationa. 

Single rooms $1.60; with bath, $8.00 

Double rooms $2.00; with bath, $3,00 
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Other hotela recommended by the looal com- 


mittee: 

Mtnlavni ntm 


for Sacta room 

Anderson . 

. Penn and Federal 

...$1.60 

rSiAfliATn ,,,,,,, 

.,423 Ava. 

. .. 1.60 

Colonial Annex 

.Sixth and Penn . 

. 1.00 

Port Pitt . . . 

..Tenth and Penn 

. 200 

Henry 

. .417 Fifth Are 

. . 2.00 

TiPiwftfit 

. .Spahr and Adler ..... 

. .. 1.00 

Loiroine . . 

. .E^ighland and Rodman 

. 100 

Motor Sqoare . . 

..Center and Beatty .. . 

.. 1.00 

Nowdl 

. .343 Fifth Ave. 

.. 1.60 

Sohenley 

. .Bigelow Blvd. and 6th 

. 2.00 

Berenth Ave.. . . 

..Seventh and Liberty 

. . 1.50 

William Penn . 

. ,Wm. Penn Place .... 

... 2.60 

Toder 

.,1112 Forbes St 

.. .60 


Bbadlkt M. Davis, 

Univkbsitt or Pennsylvania, Secretary 
Pbiladzlpbia 


SCIENTIFIC NOTES AND NEWS 

Dr. L. I. Bailet was elected president of 
iJie American Pomological Society at the re* 
cent Boston meeting. 

Da. JoHH Charles Hesbler, professor of 
ohemistiy’ in the James Millikin University at 
Dooatur, Illinoie, has been elected to the preai* 
den<^ of the Illinois State Academy of Sci- 
ence. 

At the Chicago meeting of the American 
College of Surgeons the following were elected 
fellows: Surgeon General Bupert Bluei, United 
States Public Health Service; Surgeon Gen- 
eral William 0. Gorges, United States Army; 
Surgeon General William 0. Braisted, United 
States Navy; Colonel T. H. Goodwin, British 
ACedical Corps; Colonel 0. Dercle, French 
Medical Corps; Sir Berkeley Moynihan, Leeds, 
England. 

Dr. Loins B. Wilson, of the Mayo Founda- 
tion of the University of Minnesota, has been 
appointed director of the foundation. 

Frank 0 Baxa, zoological investigator of 
the New York State College of Forestry, at 
Syracuse, formerly acting director of the Ghi- 
esgo Academy of Soienoes, has been appointed 
curator of the uiiivetju^ museum at the Uni- 
versity of minois, where his work will begin 
within a oouple of moii{|is. 


A TBSTiuoKiAL banquet was given by the 
Physidans’ Club of Ohioago, in honor of Dr. 
Frank Billings, at the Auditorium Hold, on 
November 1. Dr, Augustus O’Neill acted oa 
toastmaster. A silver loving oup was presented 
to Dr. Billings on behalf of the Physioians’ 
Club. 

A PESRAQR of the United Kingdom has been 
conferred upon the Right Honorable Sir 
Francis Hopwood, vice-chairman of the De- 
velopment Commission, and a member of the 
General Board and Executive Oommittee of 
the National Physical Laboratory. 

President PonrOARfi has conferred the Le- 
gion of Honor upon Dr. John Oadman, OJiLQ^ 
professor of mining in the University of Bir- 
mingham, in recognition of valuable services 
rendered by him in the cause of the allies. 

PRorESsoR L Bandi has been placed in charge 
of the newly opened institution at Naples for 
the production of therapeutic serums and vao- 
dnes as a center for research in hygiene and 
biology, with special regard to colonial condi- 
tions. 

P. F. Walker, dean of the engineering 
sohool and formerly head of the department of 
mechanical engineering at the University of 
Kansas, has been granted an indefinite leave 
of absence to enter the army. He has reedved 
a commission as Lieutenant Colonel and is sta- 
tioned at Gamp Cody, N. M. Professor George 
C. Shaad has temporarily assumed the duties 
of dean and Professor Frederick H. Sibley has 
been made head of the department of mechan- 
ical engineoring. 

Jambs H. Bonner, professor of forestry in 
the Montana State University, has been ap- 
pointed captain in the engineers’ section of 
the officers’ reserve corps. 

ViOTOR K. La Mer, formerly chemist at the 
Oarn^ie Institution, Cold Spring Harbor, 
Long IslaiLd, has reedved a commission of 
first lieutenant in the Sanitary Corps. 

President Willum Jabpee Kerb, of the 
Oregon Agricultural College, has been ap- 
pointed head of the increased agricultural pro- 
duction campaign and ohainnan of the Food 
Committee of the State Council of Defense. 
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PBomBOB H. S. Pratt, of Haverford Col- 
lege^ AMifted by Fnmk 0. Baker, coological in- 
Testigator of the New York State College of 
Forestry, made during the past summer a 
stu^y of the parasitic worms of Oneida Lake 
flahes. This work was made by cooperation be- 
tween the IT. S. Bureau of Fishes and the New 
YoA State College of Forestry at Syracuse, 
and was a part of the fish survey which has 
been carried on thero for the past three years. 

pROFBSBOR Calvin H. Kautfmak, curator of 
the Cryptogamic Herbarium, and professor in 
the department of botany of the University of 
Michigan, has left for Colorado where be will 
spend the year gathering and selecting mush- 
rooms in order to experiment on them for cer- 
tain malignant diseases which afioct crops. 
Professor Kauffman was granted a year’s leave 
of absence in order that be might work on 
these plant diseases for the United States 
government. 

Db, WiLLUU 0. Farabee, director of the 
University of Pennsylvania Museum, who re- 
cently returned from a two years’ exploring 
trip to the Amaron River, is now engaged in 
installing the exhibits he collected. Thousands 
of rare specimens are being made ready and 
when finished they will occupy the entire fioor 
of the museum. The collection, which will be 
opened to the publio early in November, 
promises to be the finest of its kind in the 
world. In the absence of Director Gordon, Dr. 
Farabee is acting director of the museum. 

Dr. Frank Carnet, professor of geology 
and geography at Denison University, has re- 
signed to enter the employment of The Na- 
tional Refining Company of Cleveland, Ohio. 

L. M. Tolman, for seventeen years connected 
with the Bureau of Chemistry, U. S. Depart- 
ment of Agriculture, and for the last three 
years chief of the central food and drug in- 
spection district of that bureau, has resigned 
to become chief chemist of Wilson & Co., Chi- 
cago, to have charge of their control and re- 
seardh work. 

Sir Maurice Fitzu aurice, O.M.G., has been 
appointed to fill the vacancy on the advisory 
oounoil of the Committee of the Privy Coun- 


cil for Scientific and Industrial Research of 
Great Britain, caused by the retirement, by 
rotation, of Mr. W. Duddell, O.B.E., F.RS. 

A Peruvun Medical Commission, which will 
tour the United States inspecting medical 
schools and hospitals, began its work in Balti- 
more, October 14, and from there went to 
Philadelphia and New York. The commission 
ia composed of Professor Dr. Quillenno Oasta- 
neta and Drs. £. Oampodonico and R Asplazu. 
The object of the commission is to secure in- 
formation for the reorganisation of the med- 
ical schools of Pom in accordance with Amer- 
ican standards. 

Dr. Henry 0. Sherman, professor of food 
chemistry in Columbia University, who has 
recently rotumod from service in Petrograd 
as a member of the scientific division of the 
American Red Cross Mission to Russia, spoke 
of the work of the mission in Russia at Haat- 
ings-on-Hudson, Now York. 

Professor L. H. Bailey, of Cornell Uni- 
versity, will present a paper on the evening of 
November 12 before the Socie^ for the Pro- 
motion of Agricultural Science in Washing- 
ton on “ Permanent Agriculture and Democ- 
racy (suggested by the situation in China).” 

Phofessor Simeon E. Baldwin, of Yale 
University, was reelected president of the 
Connecticut Academy of Arts and Sciences at 
its annual meeting on October 18, At this 
meeting Professor Baldwin read a paper on 
“The growth of law during the post year.” 
Dr. Olive Day and Dr. George F. Eaton wore 
elected vice presidents. 

The Harvey Society lectures will be given 
at the New York Academy of Medicine, as 
follows: Nov. 10, Dr Carl L. Alsberg, Wash- 
ington, D. C., “Current food problems”; 
Nov. 24, Dr. Linsly R. Williams, “ The medi- 
cal problem of tho war”; Deo. 8, Professor 
Aldi^ S. Warthin, Ann Arbor, “The new 
pathology of syphilis.” 

Mr. Fisher, the Britidi minister for educa- 
tion, presided, on October 81, at a meeting in 
London, which was addressed by Mr, Waldorf 
Astor, on “ Health problems and a state min- 
istry of health,” Mr. Kingsley Wood, of the 
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London Counly Council, and others took part 
in the disouasion. 

Dr. Gborob D. Hubbard, head of the depart- 
ment of sreology of Oberlin CoUeRO^ will ad- 
dress the annual meetinff of the Central Aaso- 
dation of Teachers of Sdence and Mathe- 
matics at Columbus, Ohio, which will be held 
from Norember 80 to December 1, on ** Why 
should geography be taught in the high 
aoboolflt ” Dr. Hubbard has recently been re- 
tained in Toledo in connection with certain 
problems of physiography and geography in- 
Tolred in the riparian case in litigation in 
which agricultural and fishing industries 
dashed. 

Dr. R. H. Ward, of Troy, N. Y., known for 
his work in microscopy and from 1869 to 1892 
professor of botany in the Renssellaer Poly- 
technic Institute, died on October 29, aged 
eighty years. 

Sot WiLUAM Jaices Hersohel, disGOTerer 
and developer of the system of identification by 
fingerprints, died on October 24. Sir William 
was born in 1833. He was the grandson of 
Sir William Horschel, the English astronomer, 
and the son of Sir John Erederick William 
Herschel, whom he succeeded in the baronetcy 
in 1871. 

The death is announced of Mr. Charles 
Latham, at Glasgow. Mr. Latham was the first 
Dixon professor of mining in Glasgow Uni- 
versity. 

WiLLUU Robert Sykes, the inventor of the 
lock-and'block system of railway signalling, 
died on October 3, at the age of Beventy-seyen 
years. 

Under an agreement between the executors 
of tho estate of the late James Buchanan 
Brady and his heirs, most of the estate, esti- 
mated at 33,000,000, is now available for the 
New York Hospital, and makes possible the 
establishment of the James Buchanan Brady 
Foundation of Urology, which is in aooord- 
anoe with the testator’s plans. Dr. Oswald 
S. Lowsley, who was named by Mr. Brody as 
director, has the plans of the foundation in 
ohaige. 


The Robert Dawson Evans Memorial for 
Clinical Besearoh and Preventive Medicine of 
the Massachusetts Homeopathio Hospital wiD 
receive about $1,000,000, as residuary legatee 
of the estate of Maria Antoinette Ewis. 

The forty-fifth annual oonvention of the 
American Public Health Association opened in 
Washington on October 18. Herbert 0. 
Hoover, director of the United States Food 
Administration, addressed the convention at 
its first general session. The program for the 
afternoon caUod for a joint session of the as- 
sociation with the American Social Hygiene 
Association, the Baltimore Medical Society 
and the Maiyland Society for Social Hygiene. 
A symposium on easily preventable disease 
control in the army, the navy and the civilian 
community was given by Colonel F. F. Bus- 
soil, U. S. A.; Surgeon R. 0. Holcomb, U. S. 
N.; Raymond B. Fosdick, chairman of the 
commission on training camp activities; As- 
sistant Surgeon General J. W, Kerr, of the 
Federal Public Health Service, and Surgeon 
William H. Frost, director of tho Red Cross 
Sanitary Service. 

The Civil Service Commission of the State 
of New York announces exonunations for the 
State Department of Health for a physiologi- 
cal chemist at a salary of $1,600; for a labora- 
tory assistant in chemistry at a salary of 
$720 to $1,200 and for a laboratory assistant in 
bacteriology at a salary of $720 to $1,200. 
These positions are open to non-residents and 
to citizens of other countries except those at 
war with the United States, and in the first 
two positions a degree from a college maintain- 
ing a standard satisfactory to the commission 
pr an equivalent education is required. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

CoLUHBU Univxbsitt, New York University 
and the Presbyterian Hospital are benefloiaries 
in the will of Kate Collins Browne^ who died 
on August 19. They will share the residua 
of tho estate after half a million dollars is 
distributed in bequests. 
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YiLi UiuTOnity has acquired by purohaae 
anot her eatize city block in the center of New 
Haven. 

Thi enrollment in the College of Medicine 
of the TTniverstiy of Oinoinnati shows an in- 
crease of about 40 per cent over last year. 
The enrollment in 1016 was 102 compared 
with 148 for the year 1017-18. 

In the Oregon Agricultural College Adolph 
Zeifle has been made dean of the newly created 
school of pharmacy ; Miss Ava B. Milam dean 
of the school of home economics, and £. K. 
Boper, head of the department of mines at the 
University of Idaho, has boon appointed dean 
of the school of mines to fill the vacancy made 
by the resignation of Dean H. M. Parks to 
head the Oregon Bureau of Mines and 
Geology. 

Pbofebbor HoTcnKiss, of the department of 
business education of the University of Min- 
nesota, has been made chief of the department 
of economics during the absence of Professor 
Durand. 

Professor C. C. Palmer, of tho College of 
Agriculturo of tho State University of Min- 
nesota, has been appointed head of tho depart- 
ment of bacteriology, physiology and hygiene, 
at tho Delaware College, Newark, Dol. 

Dr. Albert C. Herre, for several years post 
professor of geography and agriculture in the 
Bellingham, Washington, State Normal 
School, has recently been appointed head of 
the department of biology in tho same institu- 
tion. 

Ebbn H. Toolb, recently of the Kansas 
Agricultural College, Manhattan, Kansas, has 
been appointed to succeed Professor O. N. 
Hoffer as assistant professor of plant pathol- 
ogy and physiology, at Purdue University- 
Profossor HoSer has been transferred to the 
Agricultural Exx)eriment Station of Purdue. 

Dr. C. C. Fobsaith, instniotor in botany in 
Dartmouth College, has boon appointed in- 
structor in wood technology in the New York 
State College of Forestry. 

E. A. Run, for the past two years instructor 
in electrical engineering at Minnesota, has 


resigned to accept a similar position at the 
University of Illinois. 

Professor Olarbncb A. Morrow, formerly 
professor of chemistry in the N^raaka 
Wesleyan University, has been elected as- 
sistant professor of agricultural biochemistry 
in the Universily of Minnesota. 

Mrs. J. a. Nybwandeb has been appointed 
assistant professor of matheznatics at the Uni- 
versity of Nevada, to take the place of her 
husband, who has been called to government 
service. 


DISCUSSION AND CORRESPONDENCE 

THB AOS AND AREA** HTPOTHBSIB OF 
WILLIS 

The “Age and Area” hypothesis of Willis, 
recently discussed and endorsed by Professor 
De Yries in Science,^ states that “the area 
occupied by any given species (of plants) 
at any given tuno in any given country 
in which there occur no well-marked bar- 
riers depends upon the age of that species 
in that country.” The older the species is, 
in other words, the wider is its range. If con- 
firmed, this hyixithesis would be of the great- 
est scientific importance, for not only would 
it discredit the efficacy of natural sdeotion — 
the point chiefly emphasiEcd by its author 
and Professor De Vnes — but, by enabling us 
to identify with certainty the most widespread 
types as the most ancient ones, in any given 
region or m the world as a whole, it would 
also clear up a host of vexed questions in 
plant geography and plant phylogeny. Certain 
objections to tho hypothesis appear to be so 
great, however, as to cast doubt upon its 
universal applicability; and a careful study 
of the floras of Ceylon and New Zealand, the 
regions with which Profossor Willis has 
chiefly worked, serves to emphasize the com- 
plexity of the wholo problem involved. 

Factors other than age evidently share in 
determining tho area occupied by a species. 

iDe Vries, H., **The distribution of sndemie 
•pedes in New Zealand,’’ SoiXNOi, N. a, VoL 
XLV., No. 1173, pp. 641-648, June 81, 1917. 
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Barriers of various sorts oertainly do exist 
almost everywhere and effectiyely limit the 
extent to which a speoiea may be dispersed. 
We have reason to bdieve that many types 
are as widespread as they can ever be and that 
no increase in age, other factors remaining 
constant, will widen their ranges. In fact, 
evidence from fossils shows that certain spe- 
cies and genera occupy to-day smaller areas 
than they formerly did. 

Factors inherent in the plant itself are also 
bound to influence the extent of its distribu- 
tion. Types which are hardy and able to 
thrive under a wide range of conditions will 
obviously spread farther and faster that those 
which are sensitive or specialised. The growth 
habit of a plant, too, seems to be very im- 
portant in determining distribution, trees usu- 
ally occupying small ranges, shrubs wider 
ones and herbs the widest of alL This may 
be observed in almost any flora and is very 
noticeable in those of Ceylon and New Zea- 
land, where the endemic species, necessarily 
of limited dispersal, are predominantly trees 
and shrubs; the non-endemic, widespread ones, 
predominantly herbs. The data as to rda- 
tive commonness of species in Ceylon given 
in Trimen’s “Flora,” the authority used by 
Professor Willis, also show clearly that the 
herbs are much commoner and more widely 
dispersed than are the woody plants. 

The theory that the most widespread types 
are the oldest meets with further difficulties 
from some of it 3 implications. The fact 
which we have just mentioned, that species 
of herbs tend universally to have much wider 
ranges than those of shrubs or trees, a cir- 
cumstance long ago noted and emphasized by 
De Candolle, must mean, if we follow Pro- 
fessor Willis, that the herbaceous element in 
the angiospermous vegetation of the globe is 
more ancient than the woody element. 
Against this conclusion there are serious ob- 
jections, and it is at present maintained by 
few botanists^ or geologists. In its interpre- 
tation of endemic types the hypothesis is also 
open to objection,. Since it regards endemic 
species and genera in all cases as of recent 
origin newest dement in their respeotivs 


floras. There is much evidence, however, 
from taxonomy and paleobotany, that in many 
cases endemics are relicts of types onos muoh 
more widdy spread which have disappeared 
from all regions save one. Sudi endemics 
are evidently ancient rather than recently 
acquired members of a flora. 

This point involves the necessary corollary 
to his hypothesis which Professor Willis 
brings forward when he states^ that the 
“ dying out ” of a species is a rather rare event, 
usually requiring some profound geological or 
dimatio change. This belief in the essential 
permanency of types necessarily leads Pro- 
fessor Willis to the view that species or genera 
which are isolated taxonomically and without 
near relatives have become so not through the 
extinction of intermediate and connecting 
forms, but by a single step, a view demanding 
belief in the frequency and permanence of ^do 
mutations. If we look again at the fossil 
record, however, we see such an overwhelming 
array of extinct typos that it is hard to attrib- 
ute their extermination in every case to a 
cataclysmic disturbance. This difficulty in- 
creases when we examine the flora of any such 
isolated region as Ceylon or New Zealand. If 
Professor Willis’s hypothesis is correct, the 
original invaders of each of these islands — its 
oldest plant inhabitants — should now be the 
most widespread and common members of its 
flora, in contrast to the endemic forms which 
have sprung from them and arc thus more rare 
and local. If we look at the flora of Ceylon, 
however, we find that there are no less than 68 
genera of dicotyledons alone, 8 per cent, of the 
whole, which, though not endemic in Oqylon, 
are represented onl^ by endemic species. In 
New Zealand 90 non-endemic genera of dicoty- 
ledons, or 43 per cent, of the whole, are simi- 
larly represented only by endemic species. In 
these cases, where in each genus is the parent 
species or group of species, the original in- 
vader, which has supposedly given rise to all 
these endemic forms and which should now be 
more oommon than any of them! It certainly 

s Willis, J. 0., ^'The evolatlon of spoeiso in 
C^rioa, with referenee to the dying out of ape- 
eis%’' AfUkUt of Botany, VoL XJSX, 1916, p. 1. 
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hM died out in some einoe it no longer 
coditi In the ialand. 

A further objection to the hypotheeis lies in 
its psrtioolar application to the flora of New 
Zealand. On the basis of the soundingSi Pro- 
fessor Willis bolieree that the land bridge oyer 
which came the original plant population of 
the islands entered at about the center of the 
chain. He presumably refers to the strip of 
shoal water running northwesterly from New 
Zealand toward Australia, on which stands 
Lord Howe Island. On the assumption that 
all the original invaders entered at this central 
point and spread north and south, and that in 
doing so they followed the rule of ‘^age and 
area,” Professor Willis makes and verifies a 
series of predictions as to the disposition of 
the flora to-day. His whole argument hinges 
on the existence of an original central point of 
entry and dispersaL It neglects entirely the 
evidence that a large and characteristic ele- 
ment of the New Zealand flora entered the is- 
lands not from Australasia on the west, but 
from the antarctic regions to the soutL 
Hooker, Wallace and Cheeseman, the foremost 
authorities on antarctic floras, state their be- 
lief that, even if there was never a complete 
land bridge from the southmi extremity of 
New Zealand to the antarctic continent, there 
was at least a considerable southward exten- 
sion of New Zealand at one time (for which 
there is also evidence on the ocean bottom) 
over which the “ antarctic ^n;>es ” came north 
and entered it If the southern tip of Now 
Zealand was thus also a center of entrance and 
dispersal for a large floral element Professor 
Willis’s observations are far from supporting 
his hypothesis. He notes particularly the 
scarcity of endemic species at both the north 
and south extremities of the islands, and 
points to this fact as convincing eonflnnation 
of his views, since (assuming a single central 
point of dispersal) the extremities would be 
populated last and would have produced as yet 
but few endemics. But assuming a second 
point of entry, at the southern extremity of the 
idands, we should expect to And there to-day, 
if the “ age and area ” hypothesis is true, a de- 
cided bunching of endemic species. Either the 


hypothesis is incorrect, or the commonly ac- 
cepted theory as to the dispersal of the ant- 
arctic floras is erroneous. 

Against Professor Willis’s hypothesis are 
therefore to be urged (1) that it disregards im- 
portant factors other than age which deter- 
mine area of dispersal; (2) that the oonclu- 
aions which it neoessarily implies as to the an- 
tiquity of certain plant types are opposed by a 
preponderance of evidence; (8) that, contrary 
to its expressed assumption, many species are 
becoming rarer and are ** dying out ” ; and (4) 
that it fails to explain the distribution of the 
New Zealand flora. 

There are doubtless a large number of spe- 
cies which are still extending their ranges and 
for which Professor Willis’s hypothesis holds 
good. Many persons will also sympathize with 
his chief contention, that natural selection 
can not fully explain the origin of endemic 
species and genera; and a few will share 
his belief in the frequency and importance of 
very wide mutationa. The problems involved 
in the origin, dispersal and extinction of spe- 
ciea, however, are evidently far too complex to 
be covered by any single inclusive bypotbeaii 
like that of ** age and area.” 

E. W. SlNNOTT 

CoNNxoTiouT AaaioTTXvrumAL Collbos 
SRA81IU8 DARWIN AND BENJAMIN FRANKLIN 

To the Editor or Soiknoe: Referring to the 
Notes on Erasmus Darwin and Benjamin 
Franklin in Soienob of September 21, lost, on 
page 291 near the bottom of (Tolumn 1 is the 
xamark that 

Even as far back as 1772 some one was pussUng 
over the idea of making a phonograph. 

He quotes Dr. Darwin as saying: 

I have heard of somebody that attempted to 
make a speaking machine, pray was thm any 
truth In such reportsf 

The '^speaking machine” referred to wu 
not a phonograph for reproducing speech, but 
a machine which could talk of itself. There 
was an effort to make sudi a znabhiue, which 
the writer of the article quoted eeema not to 
have beard of. This effort was continued 



460 


SCIENCE 


[N. 8. VoL. ZLVL Na lUS 


down to the time of the invention of the 
phonograph, and aomewhat beyond that time. 
One Joseph Faber began to work on an idea 
of this sort in 1816, and in 1841 had the ma- 
johine BO far flniahed that it was exhibited to the 
king of Bavaria, as stated in an article from tiie 
London TxmeE of February 12, 1880, which is 
now lying before me. This machine was ex- 
hibited in America in the seventiea and eighties 
and I heard it talk and ask and answer ques- 
tions put by the audience. Its speech was very 
mechanical, without inflection or emphasis. 
It was worked by an attendant with a key- 
board and bellows. An ivory reed whose pitch 
could be varied formed the vocal chords. The 
cavity of the mouth could be changed in shape 
and size by the keys of the keyboard. A 
tongue and lips of rubber formed the conson- 
ants. A windmill in the throat rolled the B’s 
and a tube was attached to the nose when it 
spoke French I It could also speak German 
and English. It is not probable that any one 
had thought of a phonograph in the sense in 
which wo use the term as early as 1772. 
Knowledge of electricity was not sufficiently 
advanced at that time. 

W. 0, Pbokham 


QUOTATIONS 

THE PHYSIQUE OP SBCBUITS 
In the summer of 1916 the Board of Scien- 
tific Studies was established under the segis of 
the Boyal Society to serve as a means of plac- 
ing knowledge in the possession of scientifle 
and technical societies at the disposal of gov- 
ernment departments. At the first general 
meeting of this board in July, 1916, the 
urgency of a physical survey of the nation, to 
discover whether or not there existed definite 
evidence of physical deterioration, was dis- 
cussed. Emphasis was laid by various speakers 
on tbe fact that an Interdepartmental Com- 
mittee had reported in 1904 that such a survey 
was neceasary. Nothinfl^ however, had been 
done. The mobilixation 'of a national anny 
had provided an opportunity, as well as a need, 
for such a survey. 

Tbe Board of Scientifle Studies requested 
the Boyal Anthropologiosl Institute to report 


on the desirability and possibility of suoh a 
survey. The institute having reported that 
such a survey was both desirable and possible, 
the board formed an Anthropological Survsy 
Sub-committee to consider tbe manner in 
which suoh an investigation could beet be car- 
ried out. This sub-committee has not yet re- 
ported to the Board of Scientifio Studies, but 
we understand that it is seeking for the means 
of carrying out suoh a survey through the gov- 
ernment departments which have directly to 
do with the health and physique of the nation: 
the Becruiting Authority — now the Ministry 
of National Service — the Local Government 
Board and the Board of Education. Bepre- 
sentatives of these departments have joined 
the Anthropological Survey Sub^mmittee, 
and it is hoped that a practical scheme may be 
formulated at an early date. 

Meanwhile American anthropologists have 
stolen a march on their British colleagues. 
When the United States entered the war the 
National Besearch Oounoil was at once cre- 
ated to serve the same purpose as our Board 
of Scientific Studies. Its Anthropological 
Committee, formed to advise in the selection, 
standardisation and examination of recruits, 
has already issued its report and recommenda- 
tions. It proposes that six of the sixteen great 
concentration camps should be selected for an 
anthropological survey— ^wo in the Eastern, 
two in the Middle and two in the Western 
States — and that special men who had been 
tramed to use exactly the same anthropo- 
metrical methods at the National Museum at 
Washington, should be dispatched to carry out 
a survey of tbe men in the selected camps. 
The points for investigation have been reduced 
to a minimum, namely, standing and sitting 
heights, three dimensions of the head, two of 
the face, two of the chest, with precise records 
of the color of skin, eyes and hair. The statis- 
tical staff of the Prudential Insurance Com- 
pany of America has undertaken to deal with 
the data collected, while the Smithsonian In- 
stitution will facilitate the publication of re- 
sults. 

Although the intentions of the British oom- 
mittee are more wide-reaching and aim at at- 
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oertainiiiff the condition of all elements in the 
population, it is to be hoped that the observa- 
tions taken in Britain and America will be 
capable of direct comparison — for, beyond 
doubt, the bulk of the population of the United 
States has a British ancestry. 


SCIENTIFIC BOOKS 
Menial Confiicte and Misconduct, By Wil- 
liam Hkalt. Boston, Little, Brown & Oom- 

pany, 1017. Pp 380. 

Like earlier studies from the psychopathic 
institute attached to the Chicago Juvenile 
Court, this work emphasises the nood of 
painstaking inquiry into the experience and 
inner life of the individual delinquent! if the 
treatment given him is to be in any sense 
remedial. The present book illustrates the 
author’s method of " mental analysis,” a iiroc- 
ess somewhat akin to the "psychoanalysis” 
of Freud, though not making the same pre- 
tensions to penetrate to the very depths of 
the individual’s make-up, and not operating 
with dreams, symbols or association tests, 
but by a straightforward conversational ap- 
proach, in which the subject is sympatheti- 
cally asked to tell "if anything is worrying 
him.” This line of approach is especially in- 
dicated when the subject shows signs of an 
"inner urge” towards misdoing, without de- 
riving any material benefit, but only painful 
consequences, from his misdoing. In such 
cases, there is reason to suspect a "mental 
conflict,” which may be disoovored by the 
analysis and then cleared up by proper hand- 
ling, with the happy result that the miscon- 
duct ceasos. 

The mental conflict discovered by analysis 
is often of the following stamp. A young 
child, previously a good child, and often of 
good intclligeuce and from a good home, is 
incited by somo bad boy or girl or older 
person to sex practices, and very often at the 
same time to stealing or truancy. The child 
rejects the sex practices, though often obsessed 
by the thought of them or by the bad words 
used in connection with them, but begins to 
steal or run away from home. The author 
interprets this to mean that an " inner uige^” 


primarily directed towards sex behavior but 
prevented from finding an outlet there>! es- 
capes through the channd of stealing, eto., 
which has become accidentally associated in 
the child’s mind with the sex matter. From 
such causes, quite a career of delinquency 
may be entered upon by children who are 
fundamentally normal and healthy-minded. 

As judged from a series of two thousand 
juvenile recidivists, the per cent, of oases of 
delinquency in which mental conflict of this 
general type enters as a causative factor is 
about seven — ^more rather than less. It is 
not the “rough” type of juvenile offender 
that is bore in question, nor the mentally 
defective. Usually the cases show good men- 
tality and good social qualities. They are 
not moody and "shut-in,” nor egooentrio, 
nor, indeed, of any peculiar mental or temp- 
eramental type (unless, as is possible irom the 
tests given, the imagery or mental representa- 
tion of these individuals is unusually active 
and vivid). Heredity does not appear as an 
important factor; but it is rather the social 
or mental enyiromncnt of the child that gen- 
erates the conflict Specially important in 
this regard is the lack of confidential re- 
lations between the child and his parents, 
leading the child to keep his difficulties to 
himself, when a frank discussion of them 
with a sympathetic adult would resolve the 
conflict. 

The treatment appropriate to this species 
of delinquents is by no means punishment — 
an entirely superficial and notably unsuccess- 
ful reaction — but, first of all, mental analysis 
directed to discovering the genesis of the mis- 
conduct, and then "reeducation,” including 
the giving of suitable information and the 
development of an intelligent attitude towards 
the causes of conflict; further, the establish- 
ment of confidential relations between the 
delinquent child and an adult adviser, and 
often the removal of features of the environ- 
ment that suggest misconduct. 

Psycliologically, the author’s case-material 
is of great interest, and the interpretation 
given, in terms of mental conflict, is likewise 
of considerable interest, though it does not 
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appear to fit all the cases equally weQ. To 
the reviewer, at least, a rather difierent men- 
tal mechanism’’ would seem to fit the case 
histories better. In particular, tiie associa- 
tion between sex behavior and such other 
forms of misconduct as stealing and truancy 
is perhaps not so purely accidental and ex- 
traneous as the author assumes; for all of 
these forms of bad conduct typify for the 
child that life of '^badness” which, perhaps 
because of its rebellion against authority and 
restraint, makes a certain appeal even to the 
"good” child. That is to say that the child 
does not resort to stealing as on outlet for 
dammed-up energy primarily directed towards 
sex behavior, but that, being incited to "bad- 
ness” in several directions, and responding 
in some measure to the incitation, he follows 
the line that he is able to understand and 
follow with some success, leaving aside what 
he is not ripe for, though perhaps being mys- 
tifled and obarased by this latter. 

R. S. Woodworth 

COLtnCBU UltlVRiaiTT 

Telephone Apparatue- By Giorok D. Shbp- 
ARDSON, Professor of Electrical Engineering, 
University of Minnesota. D. Appleton & 
Co. 1917. 887 pages, 116 illustrationa 
Considering the marvelous rapidity of 
growth of telephony and the extent to which 
the telephone permeates the daily life of the 
modem business man, especially in America, 
where there is an average of ono telephone to 
each ten persons, it is surprising how little is 
generally known concerning the history, con- 
struction or mode of operation of that wonder- 
ful device. This book presents an introduc- 
tion to the develoinnont and theory of tele- 
phony for the educated classes of the public in 
general, and particularly for those engaged in 
telephonic operation or manufacture. 

The book contains sixteen chapters, relating 
respectively to the following subjects: Intro- 
duction, Sound, Speech sounds. Telephone re- 
oeiversi, Telephone-receiver investigations, 
Telephone transmitters, Telephone-transmitter 
investigations, Signaling devices, Design of 
non-polarixed ^ signaling apparatus, Perma- 


nent magnets and polarized apparatus, Design 
of polarized apparatus, Eleotromotive forces 
and currents, Principles of induction ooils» 
Uses of induction coils in telephony, Oonden- 
sers in telephony. Protective devices. The 
treatment is directly descriptive, abundantly 
illustrated by pictures and diagrams of the 
apparatus. The mathematical analysis is 
nearly all collected into the appendices at the 
end of the book, so that a non-mathematical 
reader can peruse all the chapters with very 
few interruptions. 

The book deals mainly with telephonio 
apparatus, and the principles underlying its 
operation. Circuit arrangements are given 
relatively minor consideration, and radio-tele- 
phony is not included. A good set of indexes 
at the end of the volume greatly asaiets the 
reader. 

A noteworthy feature of the book is the 
large number of collateral references indi- 
cated in footnotes throughout the text. The 
collection and collation of so much historical 
and technical material represents a large 
amount of labor. The insertion of this sub- 
ordinate material makes the work of great 
value as a reference book to telephonists and 
students of telephony. Probably no other 
text-book on telephony in the English lan- 
guage contains such a wealth of electro-tech- 
nical reference material A. E. E. 


SPECIAL ARTICLES 
ANESTHESIA AND SESPlRATIONt 

There is much uncertainty as to the erffect 
of anesthetics upon respiration. Some writers 
bold that anesthetics decrease respiration 
while others take tho opposite view,* To clear 
up this confusion appears to be a necessary 
step toward a satisfactory theory of anes- 
thesia. 

I Preliminary eommunioation. 

>C/. H6ber, R., '^Pbysik. Chem. der and 
der Oewebe," Gb. 8 und 9, 1914. Ozapek, 7., BUh 
ehem^ der Pflaneen^ Vol L, 6. 196 ff., 1013. Ewart, 
A. J., AnnaU of Bot., 12 : 416, 1898. Toshiro, S. 
and Adams, H. 8 ., Amer, Jovr, of PhyHoL, 33 
xxxvlU, 1914. Appleman, G. 0., Amer, Jovr* of 
Bot., VoL 8, No. 6, May, 1916. 
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The writer hu recently been able to develop 
a method* for the meaeurement of minute 
amounts of carbon dioxide. The application 
of this method to the present problem has 
yi^ed interesting results. 

The experiments were made by measuring 
the change in the hydrogen-ion concentration 
of sea-water produced by the respiration of 
the marine alga^ Laminaria, This was con- 
veniently done by the addition of a suitable 
indicator (phenosulphonephthalein) to the sea- 
water and comparing the color of the solution 
with the colors of a series of buffer solutions 
of known hydrogen-ion concentration (con- 
taining the same concentration of indicator). 

When the concentration of the anesthetic 
was so great as to cause considerable dilution 
of the sea water, concentrated sea water was 
added until the mixture had the same elec- 
trical conductivity as sea-water. When an 
anesthetic (as formaldehyde) showed an un- 
usually high acidity, the free acid was first 
neutralized with sodium carbonate. This is 
allowable for tho purposes of the present in- 
vestigation, as its only effect would be to make 
the amount of GO, produced appear somewhat 
lees than was actually the case. By selection 
of sea-water from different carboys, soa-wator 
oould be obtained for controls that had the 
same PH value as that of the sea-water con- 
taining the oncsthetia 

The fronds were cut up into pieces about 
two inches long, the cutting being reduced to 
a minimum, since it is known that an increase 
of respiration may follow injury.* Prelimi- 
nary experiments, in which uncut smaller 
fronds were used for comparison with the out 
fronds, showed that tho change in the respira- 
tion due to the cutting was negligible (espe- 
cially since the cut pieces were usually left 
about half an hour in sea-water before being 
used). 

Each piece of tissue was inserted into a 
Pyrex glass tube, closed by fusion at one end, 
a piece of parafihied rubber tubing being at- 
tached to the open end. Sea-water was then 

• Haas, A. B., Soizngx, N. S., 44; 105, 1916. 

^Cf, Biehards, H. M., AnnaU of Boi,, 10: 661, 
1806; ibid,, 11: 20, 1897. 


added, the solotions being the same tempera- 
ture as the bath. The temperature of the 
bath was always kept at 16° 0. Black- 
enamelled collapsible tin tubes served to ex- 
clude light from the tubes. After the sea- 
water bathing the tissue had been changed 
several times, a given amount of sea-water was 
added to the tube and a small bubble of air 
was included in order to servo as a stirrer (it 
was found to be preferable to paraffined glass 
beads). After tho tube had been kept in the 
dark at 16° 0. for a definite period it was re- 
moved from the bath and stirred by inverting 
the tube a few times. The clamp was then 
opened and the solution rapidly poured into 
an empty tube, to which the same number of 
drops of indicator had been added as was 
added to the buffer solutions. The solution 
was then mixed with the indicator in the man- 
ner just described and the color was then com- 
pared with buffer solutions of a known PH 
value (containing the same concentration of 
indicator). The decrease in PH as observed 
with a constant source of light (“Baylight” 
lamp) served to measure the amount of CO, 
produced by respiration. 

In order to be sure that no acid except CO, 
was being given off by the plant a stream of 
hydrogen was allowed to bubble through the 
solution which had been made acid by respira- 
tion in order to see whether it came back to 
the same PH value as at the start* This was 
the case in every instance 

Each pioco of material was used for a num- 
ber of periods (always of the same length) in 
sea-water (which was changed at the end of 
each period) until the rate of respiration had 
become practically constant. Then several of 
tho pieces were used as controls while others 
were placed in sea-water containing the an- 
esthetic (the solutions were always renewed at 
the end of each period). 

Experiments were carried on with sea-water 
oontaining the following si^istancea: .1 per 
cent chloral hydrate, .1 per cent, novocain, 1 

Bln very strong eoncentrations (alcohol 24 per 
cent, or acetone 17 per cent) a little pigment may 
be extracted from plant. In this cose it may be 
ne ce ssary to reject the figures for the first p^od 
(or of the first two periods). 
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per cent, ether, 0.1 per cent caffeine, ethyl 
bromide (approximately saturated), 8.2 per 
cent formaldehyde^ .8 per cent, formaldehyde, 
.8 per cent dhlorofonn, .05 per cent chloro- 
form, 0.1 per cent, acetone, 0.51 per cent ace- 
tone, 17.4 per cent no^tone, 24.2 per cent 
ethyl alchohol, l&l per cent, ethyl alcohol, 
10 per cent ethyl alcohol, 6 per cent ethyl 
alcohol, 2 per cent ethyl alcohol and 1 per 
cent ethyl alcohol. 

It was found that vrhenover the concentra- 
tion of anesthetic is sniHciently strong to pro- 
duce any measurable result the initial effect 
is always an increase of respiration which may 
either remain approximately constant over a 
large number of periods and then gradually 
decline or the increased rate of respiration 
may fall very rapidly below the normal when 
the concentrations of anesthetic are too great. 

It is very noteworthy that in no case was 
the respiration of Laminaria observed to fall 
below the normal when exix)Bed to sea-water 
oontaining anesthetic except after prolonged 
exposure to high concentrations which pro- 
duced death. 

BUMSfAST 

When Laminaria is exposed to the action 
of anesthetics (in sufficient concentration to 
produce any result) there is an increase in 
respiration. This may be followed by a de- 
crease if the reagent is sufficiently toxic. No 
decrease is observed with low concentrations 
which are not toxic. 

These facts contradict the theory of Ver- 
wom that anesthesia is a kind of asphyxia, 
for his view is based upon the assumption that 
anesthetics decrease respiration. 

A. R 0. Haas 

IiABOaAToav or Plant Phtsiqloot, 

Habvabd UNlVXaSlTT 

AN OUTLINE OF THE LIFE HISTORY OF THE 

CLOTHES MOTH, TINEOLA BI8SLLIELLA 

Some four years ago the writer was asked by 
ICr. 'Walter S. Eupper and Mr. J, R Howlett, 
of New York Oity, to undertake an investiga- 
tion of dothes moths for the purpose of gath- 
ering information which would help solve the 
problem of moth-proofing ordinary woolen fab- 
rics. At' that time and at present, the only 


original information available oonsisted of dis* 
oonneoted observations, mainly concerned with 
the case-forming dothes moth, Tinea. In con- 
nection with the study which followed, hun- 
dreds of pounds of fur and old woolen rags 
were purchased, the moth lame painstakingly 
picked out, and the rags then sold back or 
thrown away. One lot of eighteen hundred 
pounds of old rags was purchased at one time. 
From these several thousand larve of Tineola 
was picked out by boys employed for that pur- 
pose, and placed on test cloths which had been 
treated with various chemicals in the hope of 
finding one which would prevent moth ravages. 
Two trunksful of fur garments were obtained 
from the Salvation Army stores. Two hun- 
dred pounds of blown fur were purchased from 
a firm which prepares rabbit fur for the hatter’s 
trade. 

The yellow clothes moth, Tineola hiedliella, 
was the only moth found in all this material 
during a period of four years. This seems 
strange, especially in view of the fact that the 
rag material had been shipped to New Yoric 
from all parts of the country, the large bole of 
cloth above mentioned having come from the 
south and consisting of dirty cast-off clothing 
from that region. About three specimens of 
the spotted clothes moth, Tinea, were caught 
flying about the house in the Bronx, New Yoric 
City, in which the study was at first carried 
on, but the circumstances indicated that they 
were adventitious, and in no way connected 
with the supply of Tineola fur of which only 
a few cardboard boxes were present at that 
time. The conclusion would seem inevitable 
that in the region of New York City, at least. 
Tinea is of oomporatively rare occurrence and 
that the extensive damage which is done in 
connection with the fur and woolen trades is 
due almost entirely to the other sp^es. Both 
the black and the Buffalo carpet beetles wore 
found invariably in each supply of moth ma- 
terial, but in comparatively small numbers. 
A much larger unidentified beetle ooourred in 
great numbers in the supply of blown hat fur 
and rabbit skins which had their source in 
Australia. 

Life Hietory. — Mature moths were found 
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emergiDg from coooons in the fur material first 
studied in June and July, 1918. These were 
caught and placed in pairs for breeding pur- 
poaes in jdly tumblers which were easily cot- 
ered. The females were almost inyariably 
larger than the males and much lees actire. 
Breeding began usually immediately after 
emergence from the cocoons. The males were 
aotiye in pursuitj fluttering and running about 
the female and bringing the flexible abdomen 
forward until it pointed anteriorly. During 
copulation the moths rested with bodies in op- 
posed directions. The abdomen of the female 
was always large and distended with eggs even 
before copulation. 

Egg-laying began within twenty-four hours 
after breeding. Single females were found to 
lay from thirty to one hundred and sixty eggs, 
but the latter number was very exceptional 
and by only one unusually large moth. The 
usual number was between forty and fifty. The 
egg-laying might be completed in one day or it 
might continue two or three weeks. The fe- 
male died when the eggs were all laid. The 
males might live and continue actire and 
breeding for two or three weeks. Twenty-three 
days was tiie longest period obserred. The 
eggs were carefully placed among the threads 
of the cloths and fastened by some glutinous 
material so that they did not readily shake off. 
If the cloth had a ravelled edge, the female 
would generally place most of the eggs deep 
among the loose threads. 

To receive the eggs, small pieces of woolen 
cloth were generally used. When cotton cloth 
was tried experimentally, the moths did not 
differentiate, but laid on cotton stocking ma- 
terial and also on silk. 

For incubation and brooding, Petri dishes 
were used and the egg-oovered cloths were 
placed one in each dish. Hatching began in 
seven days, the larvsB emerging as millimeter- 
long translucent-white active caterpillars. 
These began to feed immediately and were then 
colored according to the color of the doth 
used. Experiments were tried with felts of 
several colors and as a result larvsa ooidd be 
obtained with a median streak of red, blue^ 
green, ei oL The dyes passed through the ali- 


mentary canal apparently unchanged, and it 
was always possible to determine by the excreta 
what material had been fed upon when there 
were cloths of different colors. 

The lazvBB behaved differently in the matter 
of case making. Some began immediatdy to 
spin a webbing case or sometimes a passage 
several times the length of the body in whioh 
they would live for a longer or shorter length 
of time. Woven into this silk ” tunnel were 
usually fibers from the material from whioh 
they wore feeding. In the case of fur, the re- 
sulting case would often have the appearance 
of a bur with the hairs woven crossways and 
forming a case sometimes much thicker than 
long. On doth, the case was made of shorter 
fibers ebsely attached to the cloth, thus dis- 
tinguishing it from the oases formed by Tinea 
which are carried about When a Tineola larva 
wished to diange its feeding place it would 
either continue its gallery, sometimes for sev- 
eral inches, or would leave it entirely and build 
another when a satisfactory place was reached. 
As the lam grew to mature size, the feeding 
ease was enbiged and changed to form the 
cocoon. 

Other larvn seemed to spend their time 
'‘grazing’’ about without ever forming more 
than small patches of silk if any. 'No oondu- 
sion was drawn as to the probable explanation 
of the difference. It might be that the quieter 
kind were eventually to form the female moths, 
and necessarily had loss energy to spend in 
roaming. If this is true, it establishes another 
instance of the application of Kipling’s law, 
for the lazm which remained in cases do much 
more damage than the roaming kind. Moth 
holes usually appear os round holes, or as 
dumbbell-shaped slits The latter are made by 
the feeding of a stationary larva, the strai^t 
slit part being cut out underneath the oase^ the 
enlarged ends being at either opening of the 
case. The single holes are merely the feeding 
places at the ends of a case without the con- 
necting split. These stationary larvaa also use 
much more cloth in order to make their 
oases. Of course both types enter oases at the 
end before passing into the pupa stage. 

The larval stage may be completed in about 
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ten weeks. It was found difficult to carry defi- 
nite speoifio lams under obsezration in 
Petri dishes through the entire period, but the 
time was established by noting the appearance 
of new groups of moths in the larger stock of 
fur. Just what theft was in the Petri-dish 
method of culture to hinder the larval develop- 
ment could not be determined. Some larvw 
grew to large sixe^ approrimating maturity, 
others died in a few weeks, but none were cer- 
tainly carried from the egg to the cocoon. 
Ten weeks ai)peared to be the shortest period 
in which larval growth was completed, but this 
is necessarily partly an estimate. 

The cocoon stage lasted at the shortest two 
weeks. This was definitely established by ob- 
serving the time at which larvw ceased feeding, 
' and closed their coses, and then putting such 
cases away for observation. 

It is probable that all stages of the life his- 
tory may under some circumstances be more 
or less indefinitely lengthened. Certainly the 
larval stage may. Its conclusion probably de- 
pends entirely on the obtaining of a sufficient 
amount of food, and may probably last several 
months, as over winter for example. Winter 
stops the activities of this moth only when the 
temperature of the surroundings is too much 
lowered. In the present investigation moths 
were observed emerging from cocoons and 
larv» were seen feeding during all months of 
the year. Breeding experiments were not at- 
tempted during the winter but there seems no 
reasop to suppose they would not have been 
successful and that egg-laying would also have 
occurred. 

Remedie$ for Moths — A summary of results 
along this line may be interesting. 

Remedies intended for the flying-moth stage 
are worse than useless. So-called Hpellants 
such as tobacco, cedar, did not repel or harm 
the moth in any stages The imago stage is the 
most delicate of all, but it could be placed in a 
small dosed tumbler with burning tobacco with 
no apparent injury. Cloth soaked in odorifer- 
ous Bdwtances for the purpose of repdling 
them was made Ae recipient of eggs as read- 
ily as untreated cloth. As already noted, the 
moth laid eggs as readily on cotton and oilk os 


on wool although neither of these was used os 
food by the larvn. 

Any method of attack must he directed 
toward the larval stage to be effective. 
Camphor and napthalene in closed places kill 
all stages. The egg and IsrvBD turn from whit- 
ish to a yellowish brown in color; the lam 
oease activity almost immediately. No gaseous 
poisons were tried but undoubtedly the com- 
mon ones would be effectiv& Kerosene and 
gasoline fumes were not effective. 

The main method of attack in this case was 
directed toward poisoning the larvn through 
their food. The problem was to find some poi- 
son which could be placed on cloth and serve 
to kill larvn feeding on it before they oonld 
do material damaga At the same time it must 
not be harmful to human beings, or if harmful 
in posse, must be insolubla If baby wants to 
chew mother’s dress or its woolen blanket, it 
must be able to do so with impunity. After 
about four years of nearly continuous investi- 
gation, daring which several diemists were 
cooperating, the problem was finally dropped. 
Numerous compounds were used in tests but 
tbe larvB proved singularly immuna LarvM 
placed in Fetri dishes with a pieco of doth 
soaked in corrosive sublimate os well as other 
common poisons, ate of the cloth as shown by 
tho color of thoir alimentary canal and the 
finces, but lived on for weeks apparently unin- 
jured. Some few substances were found which 
did appear to have some result but not enough 
to justify adopting them as the basis of a moth- 
proofing process. 

The pnAlem still seems to be possible^ but 
the solution is not apparent After the sub- 
stance is found, there still remains the over- 
ooming of the objections of the tailors and 
clothing manufacturers, some of whom con- 
sider clothes moths among thoir best friends. 

Ralph O. Bknediot 

Brooelth 

A CHSOUOBOHS D1PF8SKNCB COMBLATBD 
WITH 8BX DXPPBRBNCBa IN 
SPHASOCABPOS 

Thb chromosome group found in the cells 
of the female gametophyte of Bphmrocofrpoa 
DottneUU contains one large element which 
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ooxiBidarably ezoeeds both in lengih and in 
thickness any of the older chromoflomea The 
chromosome group of the male gametophyte 
contains no element similarly distinguished 
by its sue; on the other hand, the male pos* 
Besses a very small chromosome which seems 
not to correspond in sue to any element in 
the female. 

The other ohromosomes in the cells of either 
sex hare the form of slender rods; there are 
noticeable differences in length between those 
of each group. The bending and not infre- 
quent overlapping of the ends of the chromo- 
somes place difficulties in the way of an exact 
determination of their number; but, subject 
to modification by further study, it may be 
said with reasonable assurance that the chromo- 
some number for each sex is eight As to 
seven of the eight, the chromosomes of the 
mole seem to resemble those of the female; 
but the eighth chromosome of the female is 
probably corresponding to it in the male is the 
the large one already referred to, and the one 
very small chromosome. 

Of the two spindles formed in each spore 
mother cell at the time of the homfrotypio 
division, one shows a large body which is some- 
times plainly two-xmrtod; no element appears 
on the other spindle that approximates in size 
this large chromosome. It has been reported 
that in at least one species of SphcBroearpos 
two of the spores of each tetrad develop into 
male plants and the other two into female. 
Observations which I have made, although 
as yet in limited number, indicate that the 
same rule holds for S. DonneUiu The cyto- 
logical results here reported seem to show that 
in oonaequenoe of the chromosome distribu- 
tion in the reduction divisions two of the four 
spores derived from a single mother cell re- 
ceive each a large chromosome (and seven of 
smaller sise), and these spores devdop into 
female plants; and that each of the other two 
spores receives a small chromosome instead of 
the large one, and, on germination, gives rise 
to a male plant. 

The reaemblanoe between this history and 
that of the chromosomes of certain insects, 
such as Lggoiw and EusehisiuM, which pos^ 


■ess a large X- and a small Y-chromosome, is 
obvious. It is too early to conclude that the 
particular ohromosomes with respect to which 
the male and female gametophytes of 8pharo~ 
earpoa differ are the bearers of definite sex- 
dotennining factors; but it seems not unlikely 
at least that the greater size and vigor of 
growth of the female gametophyte are associ- 
ated with the greater amount of chromatin 
that its cells contain. 

Charles E. 

Univibsitt or Wisconsin 


THB AMERICAN ASTRONOMICAL 
SOCIETY 

Thk twentj-Hrst meetinj; of the society was held 
August 29 to 31 at the Dudley Observatory, Al- 
bany, N. Y., about ninoty members and visitors*' 
being present. The arrangements for the meetiiig 
were admirably carried out by the host, Profeosor 
Benjamin Boss, acting also for the trustees of the 
Dudley Observatory and the department of meri- 
dian astrometry of the Carnegie Institution of 
Washington. The activities included on ezeondon 
to Saratoga Lake and a visit, at the close of the 
meeting, to Vossar Oollege and its observatory. 

Various committee reports and items of bu^ess 
were considered by the society, among others the 
question of the daylight saving movement, and 
when an informal expression of opinion was called 
for, the vote stood 

In favor of daylight saving ... 18 


Opposed to the plan 82 

Neutral .... 6 

46 


Another matter in the same connection, whidi 
would affect only astronomers, was a proposal com- 
ing from Bngland that the astronomical day be- 
gin at midnight instead of at noon os at present. 
A test vote showed that a large majority of the 
members present wore opposed to the change, but 
after some parliamentary procedure It was agreed 
to refer the matter to a oommittee to make a re- 
port back to the society. 

Officers were elected for the ensuing year as fol- 
lows: 

President— Edward C. Pickering. 

First Fioe-preeident— Frank Schlesinger. 
fieeottd Viee-presidmi — W. W. GampbelL 
Secretary — Philip Fox* 

Treasurer — Annie J. Gannon. 
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CauncUlors — ^Ernest W, Browni Bdwln B. Froit, 
J. B. PlAikett, Joel Btebblns. 

The next meeting of the societj will be held at 
the Harvard Obeervatorjr aboat Boptomber 1918. 

Following is the liht of papers presented at the 
meeting, the abstracts of which are published in 
Popular Aitronomy: 

Sebastian Albrecht : On the variation in ipeetrai 
tjpe of the fourth-class vanable star I Carina. 

8. I. Bailej: Note on the variable stars in the 
globular cluster ifewter 15. 

L. A. Bauer; A brief statement of the work of 
the Committeo on Navigation and Nautical Instru- 
ments of the National Besearch OonnoiL 

B, B. Candor : A mechanical device for interpola- 
tion. 

Annie J. Cannon: Distribution of light in 
stellar spectra. 

J. B. Gannon: Note on two spectroscopic bi- 
naries. 

W. A. Conrad: Note on a possible explanation 
of erratic jumps in clock rates. 

B. H. Cortlsst Spectra of Nova Oominorum No, 
f and other stars, 

Balfdi B. De Lurj: A new form of speetrocom- 
parator. 

A. £. Douglass: The Steward Observatory of the 
University of Arisona. 

A. E. Douglass : An optical periodograph. 

Baymond 8. Dugan: On the eclipsing variable 
B CofUt Jfajorlf. 

W. S. Eiehelberger: Eccentricity and longitude 
of perisatumium of the orbits of Eneeladu», 
TeihyM and Dions, 

W. S. Eiehelberger: The obliquity of the eeliptie 
from the Sun observations made at the U. 8. Naval 
Observatory, 1903-1911. 

W. S. Eiehelberger; The refraction at Wash- 
ington 

W. S. Eiehelberger and F. B. Littell; Day ob- 
servations minus night observations. 

W. 8. Eiehelberger and H. B. Morgan; Com- 
parison of Washington right ascensions with those 
of Newcomb, Auwers, Boss, Hedrick and Poulkowa, 
1900. 

W. 8. Eiehelberger and H. B. Morgan: Com- 
parison of Washington doelmations with those of 
Newcomb, Auwers and Boss. 

George E. Hale: The best service of astronomers 
in tune of war. 

W. E. Harper; Notee on some speotroseopio bi- 
naries. 

0. 0. Ki^: On the piOMnee of rare earths in 
a Carmm Vonaticorum. 


£, 8. King: Some reoent work In photograpUe 
photometry. 

Jacob Kuns and Joel Stebbins: Fhoto-deetrie 
observations of new variable stars. 

0. 0. Lampland: Measures of position of the 
nucleus of the great nebula in Andromeda. 

0. O. Lampland: Boeent observations of Nova 
Persei 1901. 

0. O. Lampland; Photographic observations of 
the variable nebnle N.G.O. 2801 and N.O.a 6789. 

F. B. Littell; Variation of latitude at the U. B. 
Naval Observatory. 

W. F. Meggers: Photography of the eidar spec- 
tram. 

Paul W. Merrill; Photography of the extreme 
red and infra-red portions of stellar spectra, 

Joel H. Metcalf: A comparison of an 8-lnch 
donblet with a lO-lnch triple anastigmatio lens. 

G. H. Peters: The photographic telescope of the 
U. 6. Naval Observatory. 

B, 0. Pickering; Variation in light of asteroids. 

W. F. Bigge: The total solar oelipto of June 8, 
1918, as visible in the United Btatee. 

Luis Bodte: Direct application d Wulf’i dee^ 
trometer for recording the time sent by wirdSM 
telegraphy, and its connection with the potasslnm 
photo-electric cell to register the duration of total- 
ity In a solar eclipse. 

H. B. Bumnll: A plea for the small telescope. 

H, N. Bussell: The masses of the stars. 

H. N. Bussell: On the calculation of the orUte 
of visual binaries. 

H. N. Bussell; New double star orbits. 

F. H. Beares, A. Van Maanen and F. EUerman: 
Location of the sun 's magnetic axis. 

H. T. Stetson: Some recent improvemente in 
thermo-eleotrie apparatus for photographic pho- 
tometry. 

Frank Seblosinger : Determination of stellar par- 
allaxes at the Allegheny Obeervatoiy. 

V, M. Sllpher; Observations of the aurora tpea- 
trum. 

V. M. Sllpher: Spectrographlc observations of 
star clusters. 

B. Trllmpler; Prellminaiy results on the consti- 
tution of the Pleiades group. 

David Todd: Weather prospects along fhe cen- 
tral line of total eclipse, 1918, June 8. 

A. Van Maanen: Discussion of the Mt. Wlleon 
parallaxes. 

F. W. Very: On a possible limit to gravitation, 

JOSL SmBQffg, 
Acting 8e»0lmy 
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TX 0 Pntetit Co7tditi<m of tiu Social BdcneeM: 
PBonsaw Chiblu A. Ellwooo 469 

Worh of iXe Ifationdl Beteofck CoaneU 476 

SdctUifle Bvantt : — 

Celebration in Sonar of Sr. Henry Fairfield 
Oebom; The Laboratory of the U. 8. Fieh- 
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Aeeociation for the Advancement of Science. 477 
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Winslow .488 
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Increaeed Bank and More Authority for 
Medical OJfioere ... 486 
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THE PRESENT CONDITION OF THE 
SOCIAL SCIENCES 1 

A NEW world is being bom. Ont of the 
chaos and the eonfliot of the present it 
seems certain that great social changes are 
bound to emerge. At the birth of this new 
social world it is the social sciences, not the 
physical, which must preside. Yet we who 
are interested in the development of the 
social sciences must candidly ask ourselves 
how far they are fitted to assist in the birth 
of a new social woiid. How far are they 
fitted to lead and to guide in the work of 
social reconstmetion which most follow the 
World Wart Do they command such gen- 
eral respect and confidence that the masses 
will turn to them for guidance to avoid the 
mistakes of the past and to make secure the 
foundations for a worthy civilization in the 
future t Are their leaders so united on 
fundamentals that, though they may differ 
regarding minor details, yet they substan- 
tially agree on the genersi direction which 
reconstruction in our political, economic, 
educational, domestic and general social 
life should taket Can, in brief, the social 
sciences present such an accurate body of 
information and of generalizations from 
facts that in this crisis sane men will turn 
to them voluntarily for guidance, much as 
they would to the physical sciences if any 
one were called upon to build a bridge! 

Such questions as these are of more than 
merely academic significance. Germany 
has taught the world in this war the value 
and the possibilities of social organization ; 

lAn sddieM before tlie loeal ehapter at the 
Ualwelty of Mlaaonri of Alpha Zeta Pi, a society 
for eBeoniagiDC seholaiahlp sad leseanh in the 
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and organizatiqn ia destined to be a watch- 
word of the future, whatever the outcome 
of this war. Organisation of onr political, 
economic, educational and general social 
life will be tried on a scale never before at- 
tempted, at least in English-speaking coun- 
tries. Will the organization attempted be 
wise or otherwise t Wise social organiza- 
tion is evidently what we need, but it can 
not be successfully accomplished without 
scientific knowledge of our social life. Are 
we, then, as students of the social sciences 
prepared to give reliable scientific guidance 
in every field of social activity! Or have 
wo only conflicting opinions to offer I We 
should face such questions as these can- 
didly. The watchword of the present is 
‘ ‘ national service. ’ ’ Are we fully prepared 
to do our "bit” in the work of social re- 
construction which our national welfare 
and security in the future demand! That, 
for us who are engaged in scientific and 
educational work along social lines, is a 
more important question than whether we 
are ready to do our "bit” in the war itself; 
for whether this war will prove to be a 
g^t victory for humanity and civilization 
will be evident, not upon the announcement 
of the terms of peace, but a generation or 
two thereafter. 

What, then, are the social sciences ready 
to do for civilization ! 

The editor of The Soitnttfic Monthly, in 
commenting on the papers presented before 
the Section for Social and Economic Sci- 
ence of the American Association for the 
Advancement of Science in the year 1915, 
published in the April, 1916, issue of that 
journal, said : 

An obvioiu differenee azUta between the eleven 
■eetions of the Ameriosn Aaioeintian devoted to 
the natnnl seienoee and the one devoted to the 
•oeial and eeonomle teleneea. The former are in 
the main ooneeraod with the disoovery of truth, 
the latter in the stain with the eapreidon of opin- 
ion. 


While the work of the Soeial and Beo- 
nomio Section of the American Association 
may, perhaps, justly be held to be not rep- 
resentative of the beat work in the social 
sciences, yet the general justice of this im- 
plied criticism of the social sciences can not 
be doubted. In qiite of the labors of many 
eminent minds, in the main the social sci- 
ences, especially those of a theoretical na- 
ture, do remain still to-day in the realm of 
opinion rather than in the realm of accu- 
rate and verified truth. This is shown by 
the fact that not infrequently even in aca- 
demic circles they are developed in the 
servioe of fads, social, political, metaphys- 
ical and methodological. This was once 
supposed not to be true of the older social 
sciences, such as economics and polities, but 
in the light of recent events it would be a 
very rash man who would afiSrm that even 
these older sciences have yet passed from 
the stage of opinion to that of verified sci- 
entific knowledge. It may possibly be said 
that when the whole world is in a condition 
of confusion and revolution, it is too much 
to expect that the social sciences will not 
also reflect this condition. But science is 
supposed to be something which, aiming as 
it does at the discovery of objective, verifl- 
able knowledge, transcends the mere Zeif- 
gmt. Besides, if the soeial sciences are in 
a state of confusion, the world can scarcely 
be expected to look to them to lead it out of 
its present confusion into a new and better 
day of peace, harmony and agreement as to 
the fundamentala of human living. It is 
true that the disagreements among the 
more carefully trained soientifle social 
thinkers are much leas than what the pub- 
lic suppose; but it is useless to deny that 
there are disagreements of the most funda- 
mental sort, and that the social sciences 
suffer, as well as the world, from such dis- 
agreements. Of course, the lateness of their 
development and the complexity of the 
subject-matter with which they deal ex- 
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plAinB mndh of their nsaettled condition 
and of the lack of harmony among their de- 
votees. Nevertheless, this does not explain 
all. There are other conditions which ex- 
plain the present backwardness of the social 
sciences, which are more remediable, and 
which it shonld be the object of this so- 
ciety .to aid in removing. It is the purpose 
of this paper to point these out, and I be- 
lieve that the chief among them is the fail- 
ure of the leaders of the social sciences to 
develop an adequate, sound and generally 
accept^ scientific method. Scientific 
method may not be very important in the 
laboratory sciences where mechanical in- 
struments of precision often take the place 
of methods of reasoning; but in the social 
sciences “a sound method is alone compe- 
tent to the uniform and constant discrimi- 
nation of truth from error." As has been 
well said, what the microscope is to biol- 
ogy, or the telescope to astronomy, that a 
sound scientific method is to the social sci- 
ences. In other words, the tendency toward 
methodological "fads" or one-sidedness is 
one of the most serious impediments to the 
development of the social sciences, and at 
the same time one most easily removable. 

What, then, may be regarded as a sound 
and adequate method for the social sci- 
ences t My thesis is that such a method 
must be an extension and an adaptation of 
the methods employed by the so-called nat- 
ural sciences. If it be objected that this 
means materialism or at least "meohanistio 
interpretation" in the social sciences, the 
reply is that this is a mistake. Science 
builds itself upon no universal, a priori 
hypothesis. People who try to make it do 
so are imbued with the metaphysical rather 
than with the scientific spirit. The spirit 
and the method of all true science is mat- 
ter-of-faot, inductive and pragmatic, not 
deductive and dogmatic. It takes the world 
as it ^ds it, correcting common sense only 
as it is shown to be in error. It explaixts 


phenomena, not by reference to some uni- 
versal abstract principle, such as mechan- 
ical causation, but by describing fully all 
the conditions essential to their appearance. 
But this is exactly what the social sciences 
do also. They also seek to explain the phe- 
nomena with which they deal by observing 
and describing all the conditions which 
seem to be in any way connected with their 
appearance. Science is therefore one, even 
though reality may be complex; and the 
same general spirit pervades all science, 
even though different methods of investigsr 
tion and research have to be developed and 
applied in different realms of phenomena. 
Moreover, inasmuch as the universe is in- 
terdependent in all its parts and forms a 
working unity, it follows, as Comte long 
ago pointed out, and as every worker in the 
natural sciences practically acknowledges, 
that the more complex sciences are depend- 
ent upon the less complex, and the more 
speciriised upon the more general. 

An immediate corollary from these con- 
clusions is that the social sciences should 
preserve the point of view and utilize the 
results of the natural sciences ; that is, they 
should preserve the same matter-of-fact 
method and build themselves upon the 
antecedent sciences as their basis. This is 
in no sense to surrender the inductive spirit 
of science. The inductive spirit is behind 
all science, and when a worker in a more 
complex science borrows a principle or a 
truth from a simpler science and applies it 
in his own field, he is not thereby giving up 
the inductive spirit of science, even though 
for the time being he is working deduc- 
tively. For there is no reason why a stu- 
dent of socie^ should have to work out for 
himself independently truths which have 
riready been discovered through inductive 
processes by investigators in other realms. 
The true inductive spirit is not opposed to 
the proper use of deduction. What passes 
for induction in the social sciences — the 
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mere gathering and amaiing of facta — ^la 
often but anperfloiality under another 
name. If there is any hope of the social 
Boiencea getting beyond the stage of mere 
socially approved opinions, and of coming 
to substantial agreement on fundamental 
issues, it must be through baaing themselves 
upon the established results of antecedent 
sciences, particularly of biology and psy- 
chology. Yet the natural-science point of 
view is largely lacking in much of the litera- 
ture of the social sciences to-day. Many of 
their devotees seem to think that the world 
of human society, of social phenomena, is a 
thing apart, to be studied and understood 
by itself. This is noticeable, not only in 
politics and in economics, but also in sociol- 
ogy, where for a number of years a consid- 
erable school have openly maintained that 
the biology and psychology of the individ- 
ual have little effect upon the group or so- 
cial life, and that therefore the social sci- 
ences can not base themselves upon biology 
and psychology. Even the most notable 
book published in sociology during the 
present year — Professor B. M. Maclver’s 
“Community”*— though in many ways a 
remarkable book, showing both penetration 
and breadth of view, fails to recognize ex- 
plicitly the close connection between the 
natural and social sciences and denies alto- 
gether that sociology should in part be 
based upon psychology. 

But two of the socicd sciences at the pres- 
ent time may be said to have attained even 
to a partly adequate method if judged by 
the standards which have been just set 
forth. Both these sciences, however, are 
preliminary and methodological to the 
more theoretical and applied social sciencea 
They are anthropology and history. An- 
thropology, on account of its close connec- 
tions with zoology, especially in its physical 
sections, has long had the point of view of 
the natural sciences, though for a long time 

I The Mawnlllan Company, 1017. 


its work was nanowly individnalistia The 
new school of social anthropologists, how- 
ever, have developed a social point at view 
while making full use at the same time of 
modem psychology. The achievements and 
methods of this school we aihaU touch upon 
later. Suffice to say that modem anthro- 
pology has demonstrated its right to a place 
among the social sciences, and in its care- 
fully worked out and highly eonseions 
methods it is perhaps the best equipped of 
all of them. This explains its rapid recent 
advance. But dealing as it does with hu- 
man origins in general and with social and 
cultural origins in particular, its work from 
any practical viewpoint must be regarded 
as preliminary to the other social sciencea 
History, the oldest of the social sciences^ 
has long since worked out an elaborate 
method(dogy for the critical determination 
of events, conditions, and institutions in 
the human past. But only recently has a 
new school of historians, led chiefly by Pro- 
fessor J. Harvey Robinson in this country, 
attempted to bring history into vital tou^ 
with the natural sciences, on the one hand, 
through anthropology, and with the theo- 
retical social sciences on the other, through 
social psychology. From this “new his- 
tory” we can expect much; but from the 
standipoint of the theoretical and applied 
social sciences history is chiefly important 
as a method of approach to their problema 
It is, indeed, of vital importance; and I 
know of no surer touchstone of sanity in 
the social sciences than the amount of con- 
sideration which is accorded to human his- 
tory. But every historian should know, 
what every economist, sociologist, and poli- 
tical scientist does know, that the historical 
method has not yielded the results which 
were once hoped from it. By itself the 
historical method is inadequate from the 
very nature of recorded human history. 
The historical evidence of the past is at 
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best but fragmentary and fails to yield all 
the knowledge which we need for goidanoe 
in the complex social conditions of the 
present. 

This perception has led to the search for, 
and the emphasis npon, other methods of 
social research and investigation. Chief 
among these has been statistica Statistics 
has had many enthusiastic advocates as 
the method of the social sciences, both 
among economists and sociologists, a recent 
advocate going so far as to say that the 
statistical method bears much the same rela- 
tion to the social sciences that the experi- 
mental method bears to the physical sci- 
ences.* There can ibe no doubt that 
statistics presents the one means of measur- 
ing social facts npon a wide scale, and so 
of rendering our knowledge of mass move- 
ments exact. In so far as exact measure- 
ments are needed in the social sciences 
(and they are needed not less than in other 
sciences), the statistical method must re- 
main a highly important part of the 
methodology of the social sciences. It is 
greatly to be regretted, therefore, that as 
yet we possess adequate statistics of only 
very small sections of our social life; and 
it is manifestly our duty as students 
banded together to promote scholarship in 
the social sciences to do all that we can to 
promote the accurate collection and study 
of social statistics. However, apart from 
the fact that statistical methods have stiU 
to be enormously developed before they are 
susceptible of application to the general 
problems in the field of the social sciences, 
it is evident that there are many problems 
in political science, jurisprudence, sociol- 
ogy and other social sciences which by 
their nature are not amenable to statistical 

• 8«e the suggestive artioles on '‘The Experi- 
mental Uethod and Soeiology" by Professor V. 
Stuart Chqtin in the February and March, 1917, 
issues of The Seteiitffle IfoiUAIy. 


treatment. It is noteworthy, moreover, 
that the natural sciences have made hut a 
subordinate use of statistics. It is true 
that they have other instruments of pre- 
cision, but the experimental method, so far 
from closely resembling the statistical 
method, is rather mere ohservation under 
controlled conditions. It would seem, 
therefore, that the nearest approach to it 
in the social sciences would be the direct 
observation of social life under mentally 
controlled conditions It is true that 
social conditions can rarely be fully con- 
trolled, but observation by trained observ- 
ers can be, and the results can be checked 
up with the aid of the historical, compara- 
tive, and statistical methods. 

A little over a dozen years ago the prac- 
tical needs of social workers for more ac- 
curate and scientific knowledge of the 
social conditions in the communities in 
which they worked led to their instituting 
programs of social investigation which they 
called "social or community surveys." 
One of the first and' most extensive of these 
"surveys" was the well-known "Pittsburgh 
Survey." A great number of these sur- 
veys have now been made in widely scat- 
tered communities, and the movement has 
become specialized, so that now we have 
surveys of different sorts, such as "health 
surveys," "educational surveys," "in- 
dustrial surveys," "agricultural surveys," 
etc. It will be noted that the movement 
arose entirely to meet practical needs, and 
that there was no thought of making a con- 
tribution to scientific methods of studying 
the social life. At first, the movement was 
narrow. The "survey" was confined 
largely to the material aspects of the social 
life, such as sanitation, housing, wages, etc. 
Moreover, the survey was supposed to be 
an entirely local and community affair, and 
though statistical accuracy was emphasized, 
but little attention was paid to history and 
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comparison. How, then, does this move- 
ment, which many acientiflo mmi have 
dovbtleBs looked upon aa a passing fad, 
contain the promise and the potency of an 
adequate method for the social sciences t 
Science demands world-wide, or universal, 
generalizations, whereas the survey is a 
local or community affair. 

Before answering this question it may 
be well to point out that social workers, 
though they have popularized it, were not 
the first to employ the “survey” method. 
The anthropologists may probably claim 
that honor. The old-time anthropologist 
was a laboratory or library worker, relying 
largely upon the reports of travellers and 
missionaries for his knowledge of customs 
and institutions. The new anthropologist 
is a field worker. Moreover, he works co- 
operatively, organizing expeditions which 
undertake extensive “anthropological sur- 
veys,” investigating minutely the customs, 
institutions, ideas, beliefs, and history of 
the population of a given region. Such 
have been, for example, the Jesup North 
Pacific Expedition and the Torres Straits 
Expedition. Very valuable scientific re- 
sults have come from such anthropological 
surveys, espiecially when their facts have 
been compared one with another. 

Now this illustration shows that survey 
methods are not limited, that surveys 
properly made are of far more than local 
significance, and that the most valuable 
scientific facts and principles can be 
secured through the careful survey of dif- 
ferent communities and their comparison. 
The survey method might, indeed, properly 
be called the laboratory method of the 
social sciences; for the world of human 
beings, the community, whether large or 
small, is the only poesible laboratory which 
the social sciences can employ. Like 
laboratory methods in the natural sciences, 
this intensive study of the social life per- 


mits the isolation of phenomena and at the 
same time their study by a combination of 
methods. It is as if nature had set a great 
many experiments going at onoe in many 
different laboratories, and the scientifio nb- 
server had only to devise adequate methods 
of checking up the results. It ia not neoee- 
saiy, of course, that such inductive study 
should go on indefinitely for certain re- 
sults, as some have claimed; on the con- 
trary, a single accurate observation may 
give a clue which a oomparatively small 
number of similar observations may suiBce 
to estabhah as accurate scienliflc knowl- 
edge. Neither need the community whidi 
is studied by the survey method be a small, 
local area. It can be of any size, provided 
we perfect our methods of observation. 
Why should not the survey method be ex- 
tended to the life of the whole nation t 
The Census Bureau, it may be said, has 
long undertaken such work, but not on the 
scale demanded by the social surveyor, 
much leas by the scientific student of 
society. Moreover, social life is no longer 
national, but international. What is 
needed most of all, of course, is a survey of 
our whole civilization. Such a vast co- 
operative undertaking may, at first 
thought, seem fantastic; but it is surely 
the logical goal of the social sciences on the 
side of induction ; and practically we surely 
need to know much more about the condi- 
tions of our whole civilization than we have 
known if rational social control over human 
life is to be made poesible. 

We are now prepared to see that the 
survey method is not opposed to the his- 
torical method of approaching social prob- 
lems. On the contrary, the survey method 
includes the historical method as a neces- 
sary part. The survey must be extended 
in time if it u to be of scientific value. 
The statistical method is also evidently s 
part of any adequate survey work. Exset 
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meaiarement of all phenomena that oan be 
measured is needed. The survey method 
is, indeed, but a name for the proper com* 
bination of all inductive methods in the 
scientific study of the social life. But 
therein lies its promise of becoming an ade- 
quate method for the social sciences of the 
future ; for no method will be adequate in 
their complex field which is not synthetic. 
As their inductive instrument the survey 
method of studying social facts will not 
preclude the social sciences from making 
full use of psychology, biology and geog- 
raphy. For social facts could not be in- 
terpreted, as we have seen, without the use 
of these antecedent natural sciences; and 
hence any method to be fully scientific 
must be a synthesis of inductive results 

It may be objected that the use of such 
a complex, synthetic method in the social 
sciences will be beyond the ability of ordi- 
nary minds. That 1 do not believe. To be 
sure, the level of scholarship in the social 
sciences will have to be raised before it can 
be used successfully. I am not, however, 
among those who believe that the present 
level of scholarship in the social sciences is 
lower than in the so-called natural sciences. 
I believe the contrary. But I would urge 
that the grave responsibility resting upon 
us as leaders of social thought, as well as 
the complexity of the problems with which 
we deal, demands higher standards of 
scholarship among us than among the 
students of the natural sciences. In this 
grave crisis of our civilization it is time 
that we recognise this fact. It particularly 
demands that we be more than mere special- 
ists in economics or administration, in his- 
tory or anthropology, in education or law; 
)l>ut that we have that breadth and depth 
of scholarship which will enable ns to see 
on all sides of, and to the bottom of, our 
particular problem. 

The practical difficulties, however, of em- 


ploying such a oomprehensive, synthetic in- 
strument of social investigation can not be 
ignored. The survey method of sooial in- 
yestigation is still very far from being de- 
veloped to the point which I have described. 
It can not be so developed without the aid 
of governmental and educational agencies. 
It is the same with the social sciences as 
with all sciences, that they can not flourish 
without the aid and encouragement of so- 
ciety at large, especially through govern- 
mental and educational institutions. I be- 
lieve, however, that such aid will be forth- 
coming if we keep our standards of schol- 
arship sufficiently high, and work together 
to show the need for the development of all 
the social sciences. 

In this crisis, therefore, let us who are 
students of social life close up our ranks 
and work together for the establishment 
and diffusion of that accurate sooial knowl- 
edge for lack of which the world seems al- 
most on the point of perishing; for this 
crisis has clearly demonstrated that it is 
to the social sciences, not to the physical 
sciences, to which the world must look for 
its salvation. And it is upon us who are 
students of the social sciences that the re- 
sponsibility for their future development 
and usefulness to humanity must rest 
CUASLEB A. EUiWOOD 

XTmivxbsitt or Missoou 

WORK OF THE NATIONAL RESEARCH 
COUNCIL 

Major R. A- Millikah, vice-chairman of 
the National Reaearch Council, wrote, on Sep- 
tember 7, a letter to Dr. Cary T. Hutchinson, 
secretary of the Engineering Foundation, re- 
viewing the work of the oounoil. The letter 
as "edited for publication’* in the Proceed^ 
inga of the American Institute of Electrioal 
Engineers is as follows: 

The following is a statement of some of the work 
of the National Seseareh Oouneil, eondenaed with 
difflenlty on aeeount of the great variety and seope 
of the eonnsil’i aetivitiee. 
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All of the work of the Beeeardi Oonneil that 
toDchee upon Army or Nay^ problems is earried on 
with the advice, cooperation or control, as the case 
may be, of the repreeentativos of the various de- 
partments of the Army or Navy under which such 
work comes. 

The council has cooporated in the establishment 
and organization of the submarine ezpenmental 
work at Nahant and has also established a very ac- 
tive submarine station at New London, another at 
San Pedro, California, and has been instrumental 
in the organization of groups working at New 
York, Chicago and Madison, Wisconsin. 

There has resultod a groat practical advance in 
the art of submarine detection which it is not de- 
sirable to go into further. 

The physics committee of the council has dis- 
tributed to various groups twenty or more large 
problems in physics, which are being actively 
worked upon and some of which have already been 
solved. Among the latter are the location of air- 
craft by sound, the development of Are control for 
anti-aircraft guns, telephoning between airplanes, 
protection of balloons from ignition by static 
charges and the development of new and improved 
methods of measuring muzzle velocities* 

The chief officer of the signal corps of the Army 
has asked the Iteseareh Council to act as the Di- 
vision of Science and Besearch of the Signal Corps, 
and in this capacity the council has organized a 
sound ranging service in the signal corps, a new 
meteorological service in the signal corps, and is 
now drawing speeifeations for scientific instru- 
ments to be used on airplanes. It has sent a dozen 
of the best physicists in the country to France to 
aid the American Fzpodltionary Forces with their 
scientific knowledge and is selocting a personnel of 
several hundred men who are to be engaged in the 
scientific services of the Army and Navy. 

The chemistry committee has perfected an elab- 
orate organization for the handling of all of the 
chemical problems which arise in the Army and in 
the Navy, and it has distributed some 160 chem- 
ical problems which are being attacked In the 
chemical laboratories of tho country. 

The psychology committee has presented to the 
Secretary of War and the adjutant general a vast 
program for the selection of officers for the Army 
from officers' reserve camps and for the classifica- 
tion of drafted men. In fact it has called in most 
of the best known p^chologlsts of the country and 
has organized them and employment experts into 
a large, group in whose hands the War Department 
has placed the largest responsibiUties regarding 
the examination and selection of men. 


The medical committee has enlisted the servless 
of a large number of medkal men of the eountiy 
both in medical research problems and in the reg- 
ular work of the sanitary corps of the Army. 

The englneenng committee has contributed in no 
small degree to the development of deviees for the 
protection of ships from submarines. It has or- 
ganized a large group which are now working on 
the development of steel protective devices for use 
of the soldiers at the front, and through coopera- 
tion with the National Advisory Oommlttee for 
Aeronautics it has carried on extensive and im- 
portant researches in the development of alrplaass 
and airplane engines. 

Turning to the work of the apecisl committees 
of the council, tho nitrate committee has made an 
elaborate study and report which has been made 
the basis for the expenditure by the government 
of large sums of money upon the erection of a ni- 
trate plant. 

The gas warfare committee has bad for six 
months 120 chemists working on the problems of 
gas warfare and the results already attained have 
been of the utmost importance— so important that 
the Army and Navy have placed large appropria- 
tions at the disposal of this committee for its re- 
searches. 

The optical glass ooxmnittee, by taking from the 
research laboratories like the geophysical labora- 
tory and the bureau of standards, a dozen more 
silicate chemists and putting them directly in the 
works of the Bausch and Lomb Company and the 
Pittsburgh Plato Glass Company, has in six months ' 
time developed in America the production of op- 
tical glass from nothing up to 20,000 pounds a 
month and in two months more this figure wiU have 
been multiplied two or three fold. 

The psychiatry committee has established abroad 
a laboratory for the study of shell shock. 

The foreign service committee, which the conn- 
oil sent abroad at once upon the outbreak of the 
war, was wholly responsible for the endin g back 
to this country of a French, English and Italian 
scientific mission, which brought with them the 
eoutributiona which science had made to the war, 
both in the matter of inttmments and methods, and 
unquestionably saved months of time In putting the 
United States abreast of the European situation, 
as regards modern scientific methods in worfkie. 
It la difficult to overestimate the stimnlns to 
American participation in the war which resulted 
directly from the setion of the Besearch Oounell 
In sending abroad at once this foreign aerviee eom- 
mlttee composed of seven of the beet seientista in 
the country. ^ 
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TImm are a few of tiie recolti which haTe fol- 
lowed from the asaletanee which the engineering 
foundation gava in the bringing Into being of the 
National Beeeareh OonndL It ia hoped that they 
are only a email part of the reenltB which will have 
been attained by the end of the second year of its 
existence. 


SCIENTIFIC EVENTS 

CELEBRATION IN HONOR OP DR. HENRT 
FAIRFIELD OSBORN 

On tile afternoon of September 29 a large 
and informal gathering of friends surprised 
Dr. Henry Fairfield Osborn at hia home at 
Oarrison-on-Hudson in honor of his sixtieth 
birthday. The visit had originally been 
planned for August 8, his birthday, but was 
necessarily deferred until September 29, which 
chanced to be the thirty-sixth anniversary of 
his marriage with Mrs. Otiiom. The Ameri- 
can Museum of Natural History was repre- 
sented by Mr. Madison Grant of the board 
of trustees, by the members of the soientifio 
staff and their wives, by the members of the 
department of vertebrate palseontology and of 
the administrative and technical staffs and 
their wives. The New York Zoological Park 
and the New York Aquarium, Columbia Uni- 
versity and Princeton University were also 
represented. The vreather was favorable so 
that the arrangements for luncheon on the 
lawn were enjoyably carried out. After the 
luncheon Professor Edmund B. Wilson, of 
Columbia, read congratulatory messages from 
Colond Theodore Boosovelt, President Nich- 
olas Moiray Butler, and Mayor Mitohel, and 
presided at the addresses, the speakers includ- 
ing Mr, Madison Grant* Professor McClure of 
Princeton, Mr, William Church Osborn, Pro- 
fessor Bashford Dean, and Dr. Frank M. 
Chapman. Dr. F. A. Lucas gave a discourse 
on ^'Birthdays,’’ after which he presented to 
Professor Osborn an illuminated message of 
congratulation bearing forty-six signatures. 
The text of this message and the signatures 
were as follows: 

VO 

BBNBT FAUFIXU) OSBOEN 

Your friends, who m booad to yon by many 
ysars of treasorsd aasoeiatlon, bring this masuge 
of oongratolation upon your sixtieth birthday. 


We have followed with Inoressing admiration 
the progress of your labors daring the past forty 
yean in an ever widening field of feienee. We are 
proud of the splendid record of your achievements: 
admirable researches accompUrii^ and in progrem, 
great institutions of soienoe and education founded 
and fostered, high scientifle ideals nobly illustrated 
and practised. 

May the coming years farther expand the orbit 
of your influence. May your q>lrit of high en- 
thnsiuni, thoroughness and unwearying indus- 
try, sustained by the cordial sympathy and co- 
operation which you have always shown towards 
others, become more and more characteristic of 
American science. 


J. A. Allkn, 

L. P. Gbataoap, 
Gnoaox F. Kunz, 

£. O. Hovs^ 

Frank M. Goapican, 
Jonathan Dwiobt, 
Bot W Miner, 

W. D. Matthew, 
Walter Granger, 
Barnum Brown, 

A Hermann, 

William E. Gbegort, 
Frederic A Lucas, 
Theodore Boosevelt, 
N. L. Britton, 

Oso. H. Sherwood, 

B. W. Tower, 

Mart C. Dioxxrson, 
Puny Earle Goddard, 
Clark Wibblsr, 
Frank £. Lutz, 

Fred H. Smyth, 

GEa N. Pindar, 
August 8, 1917 


Edmund B. Wilson, 

Wm, H. Carpenter, 
Bashford Dean, 

Henby E. Crampton, 

T. H. Morgan, 

Gary N. Calkins, 

J. Howard McGregor, 

W. B. Scott, 

Chas. W. Meu), 

Chester A Heeds, 

John Treadwell Nichols, 
Cleveland H. Dodge, 
Madison Grant, 

Percy B. Pyne, 

W. T. Hornadat, 

Cuab. H. Townsend, 

C. W. Beebe, 

Baymond L. Ditmars, 

8. H. Chubb, 

Albert Thomson, 

E. 8. Christman, 

A E. Anderson, 

H. Lang. 


THE LABORATORY OP THE U S. FISHERIES 

BIOLOGICAL STATION AT WOODS HOLE 

The work of the staff at the station of the 
Bureau of Fisheries at Woods Hole during 
1917, has been concentrated during the sum- 
mer on problems directly bearing on the con- 
servation of food fishes and the utilization of 
marine forms not now appreciated in this 
ooimtry as food. Hesearohes on the best 
methods of desiccating fish for storage, on the 
rohydration of dried fish and on the food value 
of such preparations were undertaken by Dr. 
G. G. Scott, of the College of the City of 
New York. Observations on the relation of 
parasites, especially nematodes, to the edible 
qualities of food fishes ware made by Dr. 
Edwin Linton of Washington and Jefferson 
College. Investigations on the baoteridlogy 
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of food fishea during refrigeration and on the 
methods of combating ** mat ” in salt fish were 
carried on by Dr. W. W. Brown, of the Oollege 
of the City of New York. The food value 
and the possible methods of marketing squid, 
the utilisation of the waste products of gray- 
fish, optimum methods of canning as applied 
to fish, the utilisation and preservation of 
shark and certain problems concerning the 
nutrition of oysters were investigated by Dr. 
P. H. Mitchell, of Brown University. Mr. A. 
£. Barnard, Mr. F. R. Dieuaida Mr. B. N. 
Harris and Mr. H. E. Stewart were scientific 
assutants. Dr. P. H. Mitchell acted as di- 
rector. The laboratory opened on June 20 
and closed September 8. 

THR AUBRICAN PSTCHOLOaXCAL 
ASSOCIATION 

Thr council of the association has voted 
unanimously to hold the annual meeting at 
Pittsburgh instead of Ann Arbor, as was 
previously announced. 

The Pittsburgh meeting will be held on 
Thursday to Saturday, December 27, 28 and 
29. The sessions will take place in the school 
of applied design of the Oamegie Institute of 
Teohnology. The sessions will overlap the 
meetings of the American Association for the 
Advancement of Science which holds its con- 
vention in Pittsburgh, from December 28 to 
January 2. Sections H and L of the Amer- 
ican Association for the Advancement of Sci- 
enoe will meet in rooms in the same building, 
and it is probable that there will be joint ses- 
sions with these sections. Arrangements will 
be made for visiting the psychological labora- 
tory and psychological dinio at the University 
of Pittsburgh, which is near by. The meeting 
place is within walking distance of the hotel 
headquarters at Hotel Schenley. In order to 
reach the meeting place by street oar, the 
members should take a oar running to Forbes 
Street and Woodlawn Avenue and leave the 
car at Woodlawn Avenue. Those who come to 
Pittsburgh from the East on the Pennsylvania 
Bailroad and wish to go directly to the meet- 
ings, should leave the train at the East Liberty 
Station and take a S treet oar at the comer of 
Penn and Shady Avenuea. 


The annual dixmer will occur on Thursday 
evening, December 27, at the Pittsburgh 
Athletic Association, which is across the 
street from the hotel headquarters. The 
dinner will be followed by the annual presi- 
dential address and smoker. 

Hotel headquarters will be at the Schenlecr 
which is also to be the hotd headquarters for 
the American Association for the Advance- 
ment of Science. It is the only hotel imme- 
diately accessible to the meeting plaoea; tiie 
other hotels are located in the business dis- 
trict which is from twenty to thirty minutes 
distant, by street oar. Professor Miner, aa 
local member of the executive committee, will 
be glad to arrange for rooms in the dormi- 
tories at the Oamegie Institute of Teohnology 
or in neighboring boarding houses, for those 
who may so prefer. Luncheons will be served 
at the Carnegie Institute of Teohnology. 

The program will be sent to members on 
December 1. In order to have it finished by 
that date, all titles, together with abstraota, 
must be in the secretary's hands by November 
24. It is proposed as in previous years, to 
print the abstracts in advance of the meeting. 
They will then be available for distribution 
among the members in attendanca The at^ 
tention of the members is called to a motion 
definitig the functions of the program com- 
mittee and the method of submitting papers 
to be read at an annual meeting, whidx was 
recommended by the council and passed by the 
association at its last annual meeting. The 
motion reads os follows: 

That the committee be granted full power In the 
selection and rejection of papers; 

2. That no title shall be accepted unlem aeeom- 
panled by a summary of the paper giving the main 
points to be develop^; that the lommary ihall be 
submitted typewritten In triplicate and ready for 
printing; that it shall not exceed one printed page 
of the Proceedingi, and ehall contain no tablee or 
drawings; 

a. That all titles and eammaries shall be In the 
hands of the secretary on a eertain date to be set 
by the committee and annonneed to members of 
the association; 

4. That the titles of lejeeted papers shall not be 
listed on the program, nor their eommaxiee pub- 
lished in the proceedingi. 
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The seoretaxy is authorised to arrange for 
the payment of transportation chargee on new 
apparatus for research, useful charts and 
demonstration deTices which the members may 
be willing to display. The consignments 
should be shipped to Dr. J. B. Miner, dirision 
of applied pgychology, Oamegie Institute of 
Technology. A convenient room for exhibit- 
ing apparatus will be provided. Members, 
however, should supervise the setting up of 
their apparatus and the re-pocking of it, so as 
to relieve the local committee from responsi- 
bility for possible injury. There will be also 
an opportunity to exhibit mental and educa- 
tional tests, with charts or tables of results 
and directions for giving each test. These 
will be placed with the apparatus exhibit 
H. S. LairarELD, 
Becreiary. 

Haivasd TTnivebsitt 

THE SECTION OP EDUCATION OP THE AMER- 
ICAN ASSOCIATION POR THE ADVANCE- 
MENT OP SCIENCE 

SBcnop L of the American Association for 
the Advancement of Science will hold its 
annual mooting at Pittsburgh, on December 
29 and 81, and January 1. 

The general subject of the program is the 
scientific study of educational problems. Any 
paper dealing with a topic of this character 
win be acceptable. This year the section will 
be particularly glad to receive papers dealing 
with 

1. Studies of the B^billtj of Educational or 
Mental Tests. 

2. Ck)rrelatlon8 between Edueationsl Abilities. 

8. New Tests for the Measurement of Eduea- 
tlonal ProdnetSL 

4. Studies of the Belatlve Efficiency of Different 
Methods of Teaching. 

5. Scientific Determinations of Desirable Con- 
tent for Courses in Study. 

6. Studies of the Diagnosis and Bemedy of Edu- 
cational Defects. 

Membership in the Section is open to all 
interested in education, and the sectional com- 
mittee will be glad to considisr any papers 
anbmitted. Yon are hereby invited to taka 
part in the meetings of the Section, or, if yon 


ere unable to contribute a paper yoursdf, to 
aid in the work of the section by bringing this 
invitation to the attention of any person 
known to you to be attempting the scientific 
evaluation of the effects of any educational 
experiments in which they may be engaged. 

All titles should be sent to the secretary by 
November 24, before if possible. 

S. A. OOURTIB, 
Beereiary Bection L 


SCIENTIFIC NOTES AND NEWS 

A MEMORIAL meeting for Professor Wm. Bul- 
lock Clark was held at the Johns Hopkins Uni- 
versity on the Sunday afternoon of November 
4, President Frank J. Goodnow presiding. The 
speakers were Dr. Charles D. Walcott, the sec- 
retary of the Smithsonian Institution ; Mr. B. 
Brent Keyser, the president of the board of 
trustees of the university; Professors Harry 
Fielding Reid and J. S. Ames, of the faculty, 
and J udge J. T. 0. Williams, of the Baltimore 
Juvenile Court. 

Dr, Alonso E. Tatloh, of the University of 
Pennsylvania, now of the food administration 
at Washington, is a member of the American 
Commission to the Allied War Conference to 
be held in Paris on November 15. 

Professor A. 0. Lsusohneb, director of the 
astronomical department of the University of 
California, at Bericeley, has been delegated by 
the director of instruction in the navigation 
schools of the United States Shipping Board, 
to administer the details of instruction on the 
Pacific coast and in particular to provide 
qualified instructors. 

Dr. F. B. Eingbbitrt, assistant professor of 
physiological chemistry in the Umversity of 
Minnesota, has been granted leave of absence 
for the duration of the war. He has been 
commissioned first lieutenant in the sanitary 
corps of the Army and will be directly under 
Major John R. Murlin, of the Food Division. 
His work at first will be in the army medical 
school, in preparation for the nutritional sur- 
vey of the army camps and cantonments here 
and at the front. 

Db. Alexander HamUjTon Rioe, the expbrer, 
has been commissioned senior lieutenant in the 
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naTal reserrea. He wiU hare charge of the de- 
partments of astronomy and navigation in. the 
Naval Cadet School at N6wi>ort» R. I. 

Professob Riohabd W. Husbaud^ of Dart- 
mouth College, whose services have been loaned 
to the State Committee on Public Safety, will 
write a complete history of New Hampshire’s 
part in the war. Men have been named to 
compile statistics in the cities and towns. 

Popular Astronomy states that Dr. F. 0. F. 
Henroteau, of Brussels, has been appointed 
Martin Kellogg Fellow in the Lick Observa- 
tory for the year 1917-18. Since leaving Brus- 
sels, in August, 1914, Dr. Henroteau has spent 
fourteen mouths in work at Stony hurst Col- 
lege Observatory, in England, and nearly a 
year and a half at the Detroit Observatory, 
Ann Arbor, Michigan. Mr. Holger Thiele has 
also been appointed fellow in the observatory 
for the year 1917-18 and is now in residence. 
Mr. Thiele was assistant in the observatory at 
Bamberg, Bavaria, in 1900-01, in the observa- 
tory at Copenhagen 1901-07 and in the observ- 
atory at Bergdedorf, Hamburg, from 1908 to 
February, 1017. 

Db. J. 0. Witt, for the past two years en- 
gaged in industrial research at the Bureau of 
Science, Manila, has been appointed technical 
director of the Bixal Cement Company, This 
company operates the only cement mill in the 
Philippine Islands. 

At the Museum of the University of Fenn- 
gylvatiia. Dr. G. B. Gordon, the director of 
the museum, is away on a six months’ leave of 
absence and Dr. W. 0. Farabee has been ap- 
pointed acting director in his plaoe; Mr. H. 
n. Hall, assistant curator of the section of 
general ethnology, is now with the Second 
Pennsylvania Field Artillery at Camp Han- 
cock, Augusta, Georgia; Mr. B. W, Merwin, 
assistant curator in the American section, has 
left the museum for military service^ and is 
stationed at Macon, Georgia. 

Mb. W. Elmkr Ekblaw of the University 
of Illinois, has been appointed research asso- 
ciate in geology in the American Museum of 
Natural History for the years 1917 and 1018, 
in recognition of his record and services on 


the Crocker Land Expedition during the years 
1018 to 1917. 

Honobabt membership in the Ohemiati^ 
Club, New York Oily, was conferred upon 
Professor Grignord, of the French Mission, at 
a joint meeting of the New York Section of 
the Society of Ohemioal Industry, American 
Chemical Society and the American Electro- 
chemical Society, on October 19. An address 
was made by Professor Grignard. 

Owing to the r^ignation on account of ill 
health of Mr. W. B. Worthington, president 
of the Institution of Civil Engineer of Great 
Britain, Mr H. £. Jones, a vice-president, has 
been nominated president for the ensuing 
year. 

At the annual statutory meeting of the 
Royal Society of Edinburgh, held on October 
22, the following office-bearers and members 
of council were elected: President, Dr. J. 
Horne; vice-presidents, the Right Hon. Sir J. 
H. A. Macdonald, Professor R. A, Sampson, 
Professor D’Aroy Thompson, Professor J. 
Walker, Professor G. A. Gibson, end Dr. R. 
Kidston; General Secretary, Dr. 0. O. Knott; 
Socretaries to Ordinary Meetings, Professor 
A, Robinson and Professor E. T. Whittaker; 
Treasurer, Mr. J. Currie; Curator of Library 
and Museum, Dr. A, C. MitchoU; Councillors, 
Dr. J. H. A^worth, Professor 0. G. Barkla, 
Professor C. R. Marshall, Dr. J, S. Block, Sir 
G. A. Berry, Dr. J. S. Flett, Professor M. 
Maclean, Professor D. Waterson, Professor P. 
O. Bower, Professor P. T. Herring, Professor 
T. J. Jehu, and Dr. A. Lauder. 

Professor E. 0. Jeffrey, of Harvard Uni- 
versity, gave a lecture on ^'The Origin of 
Coal ” at Wellesley College^ on November 6. 

The three hundred and thirty-fourth meet- 
ing of the American Institute of Electrical 
Engineers was held in the Anditorium of the 
Engineering Societies Building, New York, on 
November 9. The paper of the evening was 
entitled "An experimental method of obtain- 
ing the solution of electrostatic problems with 
notes on high-voltage bushing design," by Mr. 
Chester W. Rioe^ of the General Eleotrio 
Company. 
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Wi leara from Nature that on October 10 a 
memorial tablet was unveiled at Oxford, com- 
memorating the life and work of Roger Bacon. 
The tablet haa been fixed to the old wall of 
the oit7, dating from early in the thirteenth 
century, cloae to the site of the Grey Friars 
Church in the precincts of which Roger Bacon 
was buried. The church has long since dis- 
appeared, but the position of the burial 
ground, though not the exact spot of Bacon^s 
grave, is known. After the celebration at Ox- 
ford in 1914 of the seven hundredth anniver- 
sary of Bacon’s birth, it was thought fitting 
that in addition to the statue then created in 
the IJniverBity museum, a permanent and 
public memorial should be set up as near as 
possible to the site of the Franciscan friary 
in which Bacon passed so many years of his 
strenuous life. This has now been accom- 
pbshed. 

The death is announced, at seventy-three 
yoars of age, of Professor A. J. F. Dastre, di- 
rector of the laboratory of animal physiology 
at the Sorbonne, and a member of the Paris 
Aoademy of Sciences, 

Dr. Addison, the minister of reconstruction 
of Great Britain, has appointed a committee 
to consider and report on questions connected 
with the supplies of raw materials which will 
be required by British industries for the pur- 
pose of restoring and developing trade after 
the termination of the war and the best means 
of securing and distributing supplies, due re- 
gard being had to the interests of the Allies. 
The committee, which will be known as the 
Centra] Committee of Ifaterials, consists of 
the following members: Sir Clarendon Hyde 
(ohairman), Sir H. Birchenough, E.O M G., 
Mr. Cecil Budd, Sir 0. W. Fielding, K.B.E., 
Sir H. Babington Smith, E.O.B., Mr. W. 
Thomeycroft and Mr, A. Weir, The secretary 
is Mr. J. F. Ronoa, who should be addressed at 
the Ministry of Reconstruction, S Queen 
Anneal Gate Buildings, Westminster, S.W. 1. 

Wb learn from Nature that a meeting was 
held at the Manchester School of Technology 
on November 10, under the ohairmanship of 
Dr, Alfred R^ for the purpose of inaugurat- 


ing a British Association of Ohemiits. The 
objects of the proposed association are (a) to 
obtain power to act as sole registration au- 
thority for all chemists: (b) to have the word 
chemist legally redefined; (c) to safeguard tibe 
public by obtaining legislation ensuring that 
certain prescribed chemical operations be under 
the direct control of a chemist, and (d) to raise 
the profession of the chemist to its proper posi- 
tion among the other learned professions, so 
that it may attract the attention of a larger 
proportion of the best intoUocta, and thereby 
secure a supply of highly trained chemists ade- 
quate to the industrial needs of the country. 
The secretary of the Provisional Committee is 
Mr. It E Crowther, 3 Langford Road, Heaton 
Chapel, near Stockport. 

At the Pittsburgh meeting of the American 
Association for the Advancement of Science, 
Section G — Botany, will hold on Saturday, De- 
cember 29, at 2 P.M., a joint session with the 
Botanical Society of America and the Ameri- 
can Pliytopatliological Society. The program 
will be as follows. 

‘‘The near future of botany In America” (vioe- 
preaidentiaJ address), C. 8tnart Gager. 

Invxtaiion Papers Sclaiing io War Prohleme in 
Botany 

”A now wheat disease In relation to the national 
food supply,” Erwin F Smith. 

"Plant disease survey work and its rriation to 
food production.” G. E Lyman. 

* ‘ Forestry problems after the wop. ” L W, 
Bailey. 

"War work of the botanical committee of the 
National Besearch Oouncil,” John M. Coulter, 

The course of scientific lectures of the 
California Academy of Science have been con- 
tinued on Sunday afternoons at 3 o’clock in the 
Auditorium of the Museum in Golden Gate 
Park. Announcements for the month were 
as follows: 

October SB. Mr. Henry H. Hart, a aiirta n t eity 
attorney, San Francisco, Hawaii Net (Illna- 
trated.) 

November 4. Dr. Bailey WUlla, head, ^Apart- 
ment of geology, Stanford TTnivenlty, The Chinese 
at home. (Illustrated.) 

November ll. Profeeeor G. A. Coleman, eeUafi 
of agrieultore, TTnivenlty of California, Natnial 
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UltOTj And Bunipnlmtlon of beei. (nhutratad bj 
moring piotorM.) 

November 18. Profewor George D. Londerbaek. 
department of geology, Univeriity of Oallfomia. 
Geological esplorationa In ChiniL (lUuetrated.) 

These leoturee are wdl received by the people 
of San FranciBco and the number of regular 
attendants is particularly noteworthy. The 
auditorium of the academy has been filled to 
its capacity several times during the past 
month. 

The forty-second year of the Bcoh Anthro- 
pologic de Parii opened on November third 
with courses offered as follows : 

B. Anthony, Development of the brain in man 
and the apes. 

2. L. Capitan, Art and arehiteeture during the 
neolithic and protohistorie periods. 

3. G. Herve, Ethnology and ethnography in 
Trance daring the eighteenth century. 

4. P. 0. Mahoudean, The precursors and the au- 
thors of evolution: Buffon, Lamarek, Darwin. 

5. L. Uanonvrier, Ethnic psychology. 

6. A. de Mortllleti Burial euatoms among onelmt 
and modem primitive races. 

7. 0. PaplUault, Psyeho-social values and soph- 
isma 

8. T. Schrader, Geographic eausee of rapproche- 
ment and differentiation among human groups^ — 
Evolution of the old world. 

9. J, Vinson, Primitive languages, popular lan- 
guage, folk-lore. 

In addition there are two short courses of eight 
lectures each on: (1) The survival of primitive in- 
dustries, by D. Bellet; and (8) Talsehood from 
the viewpoint of anthropology and criminology, by 
Paol-Boncoar. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

Talk UmvEBBrnr receives the sum of $300,- 
000 by the will of Mra Oharles W. Harkness, 
who died on Deoemiber 6, 1016. 

Habvabd IJnivkbbity has received a bequest 
from the estate of Horace Davis amounting to 
$10,000, the income of which is to be used for 
the purchase of books for the Harvard Univer- 
sity Library relating to the Northern Pacific 
Ocean and its shoresi The university has also 
received a gift of $60,000 from Mrs. S, Pork- 
man Blake^ the income to be used " for the care 


of the yard or other grounds of the univer- 
sity.” The gift is a memorial to her husband, 
S. Paikznan Blake, of the class of 1866, and to 
her son, Robert Parkman Blake, of the class 
of 1894. 

In accordance with the terms of the will of 
the late Richard Block Bewail, of Boston, there 
are public bequests amounting to $380,000, and 
the residuary legatees are Harvard University 
and Yale University. The Boston Huseum of 
Fine Arts, the Massachusetts Institute of Tech- 
nology, the Worcester Polytechnic Institute, 
Williams College and Amherst College each 
receives $80,000. Tuskegee Institute and 
Hampton Normal Institute are each given 
$ 6 , 000 . 

The Converse Library at Amherst College 
was dedicated on November 8. The new $260,- 
000 building is the gift of Edmund C. Con- 
verse, of New York, in memory of his brother, 
James B. Oonversei, who was a member of the 
class of '67 at Aimherst. Mr. Converse, Her- 
bert Putnam, librarian of Congress, and 
George A. Plimpton, of New York, president 
of the college board of trustee^, took port in 
the exercises. 

The University of Rochester has expanded 
its work in psychology. Quarters are now pro- 
vided for an experimental laboratory, and are 
thoroughly equipped for experimental pur- 
poses. Two experimental courses will be 
given during the present year. One course^ ex- 
tending through the college year, emphasises 
the psychology of the sense organs and more 
complex mental processes. The second course 
takes up the study of comparative psychology. 
Quarters for animal experimentation have been 
provided. The course is under the charge of 
L. A. Pechstein, PLD. (Chicago). 

Arthue L. Foley, head of the department 
of physics of Indiana University, has been 
elected research professor in tiis Waterman 
Institute, the first to be elected to this posi- 
tion. The institute was founded and endowed 
a few years since by Dr, Luther Dana Water- 
man, a retired physician of Indianapolis. It 
is under the control of the trustees of Indiana 
University and is in part supported by the uni- 
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Tenity* The entire income of the Institute is 
to be deroted to reseaioh. Professor Foley re- 
tains charge of the physios department of the 
uniTenityf but is relieved of all teaching 
duties. 

1^ H. D. Sbniob, head of the department 
of anatomy of New York University and Belle- 
vue Medical College, is in England engaged in 
military medical work. Dr. F. W. Thyng is 
acting professor of anatomy and head of the 
department in Dr. Senior’s absence^ and has 
charge of histology and embryology. Dr. R 
R. 'HoakinB is acting assistant professor and is 
in charge of gross anatomy and neurology. 
Dr. J. L. Oonel and Dr. Margaret M. Hoskins 
are instructors in histology and embryology 
and Dr. 0. Hield is instructor in gross anat- 
omy and neurology. The school year began 
with 190 students in the first-year class, an in- 
crease of 18 over last year. 

Warren G. Waterman has been appointed 
assistant professor of botany at Northwestern 
University, having completed his work at the 
University of Chicago, where he received the 
degree of doctor of philosophy at the August 
convocation. 

Professor D’Ahot Wentworth Thompson, 
professor of natural history, University Col- 
lege, Dundee, has been appointed to the chair 
of natural history at St Andrews, vacant 
through the retirement of Professor W. 0. Mc- 
Intosh. 


DIBCU8S10N AND CORRESPONDENCE 
BOTANY AND COMMON NAMES 'OV PLANTS 
To the Editor or Soienoe: Those who favor 
nsing the common names of plants, instead of 
the technical names;, probably do not realize 
the confusion that would result in most in- 
stances, where exactness is necessary or desir- 
able, if their suggestions were followed. 
Imagine the pharmacist relying solely upon the 
common names in selecting such drugs as man- 
drake, bitter-sweet, coltsfoot and sarsaparilla. 
Some of lus patrons would surely be poisoned 
and others would die for want of the proper 
remedy. Soientifio names were given to plants 
for the express purpose of facilitating exact 
reference to them and it is a mistaken kindness 


to teach children and others the common names 
under the impression that the technical terms 
are too difficult. Any child who con be taught 
to say rhinoceros, chrysanthemum or rhododen- 
dron can be taught the soientifio names of 
plants and thereby advanced on the road to 
knowledge, instead of being plunged into a 
morass of inexact and untrustworthy common 
names, however poetic. As a matter of fact 
there is as much poetry and folk-lore in the 
scientific names as in tho common ones. Con- 
sider Campanula, Phlox, Asplenium and Heli- 
authemum. Are these less euphonious or 
poetic than such “common” names as Judge 
Daly^s sunflower, Stewardson Brown’s iTidian 
turnip, or Brai nerd’s cat’s foott There is un- 
doubtedly much literary value in the common 
names of plauts, but the some can not be 
claimed for the “ English ” or vernacular 
names with which we have been deluged of 
late. A common name is a name that is in 
common use for the plant in some part of the 
world and therefore entitled to consideratioii, 
but an “ English ” name is too often merely a 
poor translation of the scientific name and 
therefore better left in the original. Common 
names or, if you please, vernacular names, are 
still being coined — Christmas fern, foam 
flower, boulder fern, Darwin tulip^ and obedi- 
ent plant are good illustrations — but who ex- 
pects such “ English ” names as repand-leaved 
erysimum, Hooker’s musinon, Gregg’s hap- 
loeathes, and tall flat-toppod white aster to ever 
become common! In the opinion of many 
good observers the doclining popularity of bot- 
any as a high-school study is due in large meas- 
ure to the efforts of those well-intentioned but 
misguided popularizers of plant study who 
either by assertion or implication give to the 
scientific study of plants a reputation for diffi- 
culty which it does not deserve. 

It is well to reflect, therefore^ that common 
names can not be made by fiat If a plant has 
a common name, we may well use it in the re- 
gion where the name is common and therefore 
understood, but to imagine that there is any 
special sanctity in the common names as such 
and to insist upon their use on all occasions is 
aa absurd as for the scientUt to use technical 
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tenuB in speaking of familiar apeoiea. In all 
oates where exactness is necessary, even well- 
known common names will not seire^ for often 
a single plant will have several names or a 
single common name may be applied to several 
plantSi In spite of the conspicuous differences 
that still exist between the adherents of the 
American Code ’’ and those who advocate the 
Vienna Buies,” the scientific names are still 
the safest to go by and all botanists would do 
well to insist upon their use. The sooner the 
general public discovers that even technical 
botany is BtiU “ the amiable science ” the better 
it will bo for all concerned 

Willard N. Gluts 

Joust, Iu*. 

lacepAdb or lacepedr 
In going over “ The Oenera of Fishes ” re- 
cently published by Dr David Starr Jordan, 
assisted by Barton Warren Everznann, 1 dis- 
cover that these authors accept and adopt the 
view expressed by Sherborne in his Index 
Animalium,” p. Ivii, where^ under the head of 
“Additions and Corrections,” Sherborne says* 

A letter dated 1631 is signed ^^b.gA ete de laee- 
pSde/' This spdling and accentuation ehould be 
adhered to. 

The writer is very much inclined to think 
that both Sherborne and the learned authors of 
the recent paper on “ The Oenera of Fishes ” 
err in accepting the accentuation of the name 
of the great Frenchman found attached tp a 
scrap of paper bearing his name, which was 
evidently written in haste. “ One swallow does 
not make a spring,” and one hurriedly written 
autograph with the omission of the acute ac- 
cent over the first “ e ” in the word does not 
prove that this was the correct way of writing 
the name. The writer of these lines is called 
upon every month to attach his signature hun- 
dreds of times to vouchers and other doou- 
rnepta He ordinarily puts a period after his 
initials, W and J ; but only yesterday, having 
signed some two hundred vouchers, he observed 
that in the haste of doing so he had in a num- 
ber of oases omitted the period after his ini- 
tials. ^tfsonal observation shows him that 
just so it is not an infrequent thing for French 


gentlemen in hurried writing to c 
cent. 

In the judgment of the writer of these lines 
the existenoB of one letter in which the Frenoh 
ichthyologist signed hixnsdf "laoepdde’^ 
should not avail against the fact that in all his 
published writings the other method of accen- 
tuation prevails^ that all biographies, encyolo- 
pffidias, and dictionaries, in which the name 
occurs, give it as “ Lac^pMa” If he were the 
only person who had home the name there 
might be some weight attached to the signa- 
ture, which Sherborne has turned up; but there 
were and are others in France who bear the 
name, and any one who takes the trouble tp 
consult a French dictionary or encyclopmdia of 
biograi^ will find that invariably the name is 
and has been spelled “ Lao^pdde.” The name 
is so spoiled in Buffon, who was the friend and 
contemporary of Lac6pdde, and I think it seems 
“ rather late in the day ” to change the uni- 
versally accepted spelling of the name of the 
well-known naturalist on the strength of the 
L. S. discovered by Sheiboma 

To be consistent, if the acute accent is 
omitted on the first “e,” the capitals should 
also cease to be employed, not only in the fam- 
ily, but also the Christian names of Lao6pMe, 
for in the autograph which Sherborne quotes 
the name is written throughout without capi- 
tals. After carefully weighing the matter the 
writer is of the opinion that ^uffon, the au- 
thors of the “ Diotionnaire Universelle^’’ and 
the thousand or more Frenchmen engaged in 
scientific research, who have for over a century 
written the name “ Lao6pdde” are more lik^ 
to know what is correct than the author of the 
“ Index Mammalium,” who, having unearthed 
this L. S., has on the strength of it proceded in 
this particular to overthrow the usage of more 
than a century, and the usage of those who 
were the friends and acquaintances of Laoi- 
pMe himself. W. J. Holland 

PlTTSBDROB, Pa., 

Oetoba 17, 1617 

FORBES WINSLOW HEUORZAL HOSPITAL 

To THE Editor or Soienoi: The British 
Ministiy of Pensions has recognized and 
authorized for trial peyohioal treatment for 
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soldiers suffering from shdi-shock and nervous 
breakdown. It can not be too widely known 
that this is exactly the treatment practised 
at the British Hospital, 72 Oamd^ Road, 
London, N. W. 1, England, for over a quarter 
of a century. The hospital has given effective 
and permanent relief gratuitously to thou- 
sands of men, women and children. The war 
has obviously increased the number of cases 
suffering from shell-shock and nervous break- 
down to a marked extent, and the hospital is 
at present appealing for additional funds to 
cope with the position, and also with the ob- 
ject of sending patients into the country, so 
necessary for their speedy recovery. 

Will our American friends help us I Dona- 
tions, however small, will be greatly appre- 
ciated and may be sent to me or the Secretary, 
Mr. F. J. Lee- Sm i th, 72 Camden Boad, 
London, N. W. 1, England. 

MAROAEar Fobdeb Winslow 


QUOTATIONS 

INCKBASED BANK AND MORE AUTHORITY FOR 
MEDICAL OFFICERS 

As most of our readers are aware, on amend- 
ment was introduced into Congress at the re- 
cent session which, if it had been adopted, 
would have given the medical officers in the 
Army tho same rank that prevails in the 
Medical Corps of the Navy. Specifically the 
amendment provided that there should be 
twenty-fivo one-hundredths of 1 per cent, of 
major-generals, the same proportion of briga- 
dier-generals, 4 per cent, of colonels, 8 per 
cent of lieutenant-colonelB, 28.5 per cent, of 
majors, 32 per cent, of captains, and 32 per 
cent, of lieutenants, ih%8 to apply to both the 
regular and the reserve corps men. Thus, if 
there are 10,000 medical officers in active 
service, there might be 25 major-generals, 25 
brigadier-generals, 400 colonels, 800 lieuten- 
ant-colonels, 2,350 majors, 8,200 captains and 
8,200 first lieutenants. This amendment 
lapsed without action by the ending of the 
sesaiom The substance of the amendment, 
however, will be incorporated in a bill which 
will be introduced in both the Senate and the 
House at the coming session of Congress. 


Medical officers must be equal in rank and 
authority with line officers if they are ade- 
quately to carry out the duties for which they 
will be held resxwnsible. This fact has been 
emphasiacd by tho experience of our allies in 
the present war, as well, as by our own ex- 
perience in the past Our allies admit that in 
the beginning the medical officer did not have 
the rank, and consequently the authority, he 
should have had and that, for this reason, 
there have been grievous consequences. 
Among these was the disastrous experience of 
the British Army in tho Mesopotamian cam- 
paign as a result of tho failure of the medical 
servica The report of this tragedy, made by 
a board of nonmedical men, showed that lack 
of authority of the medical officers was on 
important factor. Tho medical officers were 
practically ignorod. They were not advised 
as to the character of tho expedition that was 
being undertaken, and as a consequence, they 
were unprepared for what happened. When 
later a medical officer made urgent representa- 
tions in regard to tho actual conditions ob- 
taining, which in his opinion needed prompt 
action, he was threatened with arrest and 
removal from his post. When tho actual re- 
sults came the blame was thrown on the medi- 
cal department, of which this medical officer 
was a member. The medical officers were 
censured because they had not protested more 
vigorously. We had a similar experience in 
1898 when our medical officers were cnticiaed 
for insanitary conditions at Chickamauga and 
elsewhere, although there was plenty of evi- 
dence to show that thoy had protested against 
these conditions to line officers. The whole 
sad story is told in detail in the Dodge report. 
There, also, will bo found testimony that line 
officers treated with contempt the recom- 
mendations and protests made by medical 
officers. The medical officer is without influ- 
ence simply because his shoulder straps indi- 
cate lower rank than that of the line officer, 
with whom he is associated. Some may aneer, 
but the fact remains that it is rank that 
counts in both the Army and the Navy. 

Of course rank brings with it increased pay. 
This, however, is immaterial. At the same 
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timOf it should not be forgotten that most of 
'the idiysicians now in the Medical Besetrve 
Corps have not only left tho comforts of their 
homes, but also have ^ven up practises which 
in the majori^ of instances yielded far more 
income than the pay they would receive as 
medical officers of the Army even if they had 
conferred on them the highest rank that the 
proposed law would provide. Among these 
medical reserve officers are many of the most 
prominent men in our profession, including 
the leading men in the specialties, as wdl as 
our beet surgeons and internists. 

When the war broke out there were less than 
450 medical officers in the regular Army Medi- 
cal Corps. To-day there are commissioned, 
including officers of the regular Army, the 
National Guard and the Medical Reserve 
Corps, at least 17,000 physiciana Less than 
1,000 are in tho regular Army Medical Corps. 
Fnder the present law these regular Medical 
Corps officers are entitled to the grades of 
lieutenant-colonel and colonel ; and in the case 
of the surgeon-general, to that of brigadier- 
general;^ the highest rank that can bo con- 
ferrod on any one of the other 16,000 — that is, 
on any resexve medical officer — is that of 
major. 

May we remmd our readers that the men in 
active service will be prevented by the regula- 
tions from using their influence in this 
matter, and that the duty of pushing this 
measure rests on those who stay at hornet 
Every physician has representing him in Con- 
gress one man in the House of Representatives 
and another in the Senate. If every phys- 
ician will let his representatives know that 
this proposed measure should become a law, 
and if in addition ho will enlighten his 
neighbors in regard to the matter, an effective 
public opmion will be created. The time is 
opportune; congressmen are at their homes. 
Write or speak to your representatives now; 
.get your neighbors to do likewise— not for the 
good of the medical profession, but for the 
good of the service . — The Journal of iho 
American Medical Aaeociaiion 

1 SorgeoB-Oeneral Gorgu baa the rank of major- 
general by spsdal aet of Oongress. 


SCIENTIFIC BOOKS 
The Biology of Twine, By Horatio Haoxstt 
Newman, Associate Professor of Zoology, 
and Dean in the Colleges of Soienoei, Uni* 
versity of Chicago. University of Chicago 
Press, 1917. Pp. 1-186. 66 flgnres in the 
text 

Polyembryony, or the production of more 
than one individual from a single fertilised 
egg, although a phenomenon occurring con- 
stantly in some groups of animals, and occa- 
sionally in others, including man, is as yet un- 
mentionod in our text-books of general lool- 
ogy, where the impression is given, or the 
statement even deflnitely made, that, except as 
the result of experiment, a single zygote;, re- 
sulting from a normal fertilization, invariably 
results in the formation of a single individuaL 
That in the Texan armadillo a single egg 
always produces four individuals, and that a 
much more numerous progeny results from a 
single egg in certain of the gall-wasps (Copt- 
doeoma)^ are facts that are now forcibly 
brought to the attention of zoologists through 
the long and arduous labors of the two asso- 
ciates, H. H. Newman and J. W. Patterson. 

While the original papers are necessary for 
one seeking the details, the essential points ob- 
tained by these and other investigators to date 
have been placed in a single small volume 
where, appeanng in a not too technical dress, 
they are readily and conveniently available, 
not to zoologists alone, but to the thinking 
public in generaL 

The work is based upon the Texan armadillo 
(Daeypue novemcinctum), which produces 
four young at a birth, all of the same sex. 
After an introduction and a preliminary chap- 
ter, setting forth what is commonly known 
concerning twins in general, mainly human, 
and their probable relation to double monsters, 
there follows in Chapter 11, an almost complete 
sketch of the development of the nine-banded 
armadillo. This sketch includes “the whole 
range of stages from ovogenesis to birth, with 
but one gap which, it is hoped, the near future 
will see filled in.” This gap is that of the 
early cleavage stages, but as a partial substi- 
tute for these Nerwman refers to his paper of 
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June, 1918 (Biol, BtdL), in whldi he records 
his observations on oertain non-fertilised egffs, 
in which deavage advanced parthenogenetioally 
as far as the eight-cell stage, apparently in nor- 
mal manner. In this chapter the gastrulation, 
the germ-layer inversion, and the formation 
of first two and then four embryos from the 
embryonic area, are given in order, followed 
by the subsequent separation of the four dis- 
tinct embryos, each with its own amnion and 
placets. Oorresponding to their origin, two 
secondary embryos from the two primary ones, 
the four are distinctly paired, the two of each 
pair revealing a more complete identity than 
does either one when compared with a mem- 
ber of the other pair, and this rdationship in 
certain extra-embryonal features, such as the 
approximation of the placentas of each pair, is 
shown in anatomical relations up to birth. 

The condition in other species and genera 
of annadillo is presented in Ohapter m., 
which shows that the number of young varies 
from eight (occasionally 7-12), polyembiyonio 
ones in Doiypua hyhridua, to Euphractug oil- 
losua, which is not polyembiyonio, but produces 
fraternal twins from two separate eggs, or, oc- 
casionally, bears only a single young. The facts 
for this chapter are furnished largely by the 
work of Fernandes of the Museo Nacional at 
La Plata (Argentina), who has made special 
studies on the armadillos of South America, 
and whose first account of the polyembryony 
of DaypuB hyhrtdus appeared in 1900 (Morph. 
Jahri.) almost simultaneously with the first 
pax>er of Nofwman and Patterson on the same 
phenomenon in D. novemcinciua (Biol. Bull ). 

Chapter IV., although short, has a special 
interest since in it the author discusses causes 
of polyembryonic development, thereby bring- 
ing in something of the many theories that 
have been brought forward to account for hu- 
man twins, at least those of the duplicate or 
monoohorial type. The author considers the 
phenomenon one of fission, “ if by fission we 
mean merely the physiological isolation of sev- 
eral seoondaiy points in a single embryonic 
vesiole, and the consequent acquisition by 
these points of independence in growth and 
development” (p. 98). He assumes a consid- 


erable amount of differentiation to have oc- 
curred before these points beoome isolated, " so 
that genetic factors are unequally distributed 
in the various regions which give rise to the 
new apical points,” and thus if two embryos 
are developed from closely adjacent territory 
they are likely to be more nearly alike than 
those which are a greater distance apart on 
the blastodentL This accounts for the phe- 
nomenon, substantiated by hundreds of obser- 
vations, that the closely adjacent twins of a 
pair, where the placentas are nearly in contact, 
are closer duplicates that are individuals taken 
from the two pairs. 

Ohapter V. considers the phenomenon of the 
free-martin in cattle, or the occurrence of a 
normal male twin with an imperfect twin, 
variously considered an hermaphrodite, an im- 
perfect female, or an imperfect male. The au- 
thor was fortunately able to avail himself of 
the work of Lillie and his pupil Miss Ohapin, 
previous to its publication (J. Exp. ZooL, 
July, 1917) and thus presents this work as 
revealed by the latest investigation. This 
shows conclusively that the free-martin is a 
sterile female, with abortive gonads, and with 
certain of the secondary characters of the male 
due to the influence of male hormones from 
the associated male, obtained from the blood 
circulating in the common placenta. This is 
a totally different phenomenon from that pre- 
sented by armadillos, as the twins are here of 
the fraternal type (ditygotic)^ and in the 
latter true duplicates (monozygotic). 

The tws final chapters, VI. and VIL, show 
the various contributions to general biological 
problems afforded by the study of twins, espe- 
cially in the case of variation and heredity, 
and here the work of the author and his asso- 
ciate on armadillos, where the scales of the 
carapace are used to show the amount of iden- 
tity, links up extremely well with that of 
Wilder on human twins, who has employed in 
a similar way the conformation of the friction- 
ridges of the palms and soles. Indeed, there is 
probably more than a general oorrespondenoa 
in method between these two independent 
series of investigations, since it is altogether 
likely that the human friction-ridges are 
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fonned of rows of integnunontal Bcalefl, and 
that they are thus the same sort of organ as 
are the bands of the armadillo carapace, which 
Newman finds so convenient for the compari- 
son of individuals. 

The last and longest chapter, Chapter VII., 
gives a detailed study of the results of both 
lines of investigation, and presents, with nu- 
merous illustrations the strange correspond- 
ences in detail in the external characters of 
monozygotic twins, whether found in the cara- 
pace of the armadillo, or in the palm and sole 
ridges of man. These two series of studies 
serve to strengthen each other, and are shown 
to be essentially similar phenomena, of great 
biological significance. In the facility with 
which embryonic material of every stage may 
be obtained the armadillo has a decided ad- 
vantage over man as a Versuchatier, although 
in the enormous amount of detail presented by 
human palms and soles, and the readiness with 
which they may be compared in the form of 
prints, there are certain distinct advantages 
in the study of man. If once the eesential 
identity of the phenomenon of polyembryony 
in Daaypua and Hofno be generally recognized, 
those parts of the history of human duplicate 
twins (and perhaps, of double monsters as 
well) which are beyond our power to observe 
directly, may be satisfactorily supplied through 
the study of the corresponding stages in the 
armadillo; while the correspondences in the 
friction-skin configuration of human monozy- 
gotic twins may be added to those observed in 
the carapace of the armadillo to show the 
amount of i>ower possessed by the germ- 
plasm, or some other element or elements of 
the eggf to detezmine the details of the adult 
soma. H. H. W. 

Economic Oedogy, By Hsinbioh Bieb, A.M., 

PhJ). Fourth edition. John Wiley and 

Bona. 

The ai^pearance of the fourth edition of this 
eoMseUent and standard book on the subject, in 
the midst of a year of battle largely as to sup- 
plies of war materials, deserves attention, since 
the change of publishers has been marked by 
thorough rewriting and extensive additions. 


The statistios and references are brought 
down to 1914-15, showing the first effect of Uie 
war, but not the rebonnd. Not only are there 
25 per cent, more illustrations, but many of the 
less legible ones are redrawn and greatly im- 
proved. Compare, for instance, those on pages 
520 and 646 of the new with the corresponding 
figures on pages 367 and 878 of the old. A 
large number of half tones token by the author 
show that the descriptions of the various ore 
deposits are not mere compilations. This is 
perhaps the main use of some of them, for un- 
dated views of a mino do not show what now 
is. Would it not be well if in scientific works 
the date of views were always given I 

The main improvement of the book, how- 
ever, is that It now includes descriptions, in 
but slightly smaller type, of the chief rival ore 
deposits in other countries, and thus makes 
possible a much more comprehensive handling 
of the great question of ore deposits. For in- 
stance, the Swedish deposits of Kiruna receive 
first-hand treatment, and there is a plate of a 
section of Luxembourg iron ores. While the 
treatment is and must be brief, there are al- 
ways one or two recent references to start one 
on further search. The summaries of different 
views as to the origin of ores, for instance, 
Cuban ores, though brief, are well donei 
While the author does not hesitate at times to 
express his own views, yet he gives rival views. 
The account, for instance, of the oolitic iron- 
ore deposits could hardly be improved for so 
brief a statement 

While of course the publications of the 
United States Geological Survey have been 
largely used, they are by no means the exclu^ 
sivo source, and the various publications of the 
mining engineering societies have been also 
duly consulted. 

The table of geographic and geologic dis- 
tribution of coal in the United States is a new 
and valuable feature, and the general subject 
of coal receives very satisfactory treatment 
If the source of the analyses of coal on page# 
8 and 9 is given it has been overlooked by th# 
reviewer. 

The treatment of copper has been brought 
to date by reference to the Nonesuch Lode^ 
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But in the footnote at the bottom of page 609, 
by the term "lake ore” the writer really 
meant " leJce copper ” and hit itatement that 
" the term hat now lost itt original meaning” 
it hardly jnttidable^ tinoe in the first place for 
"ore” one should read "copper” and in the 
teoond places that western copper thould have 
been almost fraudulently sold at Lake copper 
does not signify that the term hat lost its 
meaning; otherwise there would have been no 
object in the trick. In fact the differmice in 
telling price between Lake oopper and electro^ 
lytic copper has been unusually great at timet 
during the last three years. 

Although of course, the book is primarily a 
text-book, yet the summaries of different theo' 
ries as to ore deposits (see, for instance, the 
discussion of Mississipi sine), often largely 
based upon original studies, are so valuable 
that no one interested in its field can afford to 
be without the book. Alfred 0. Lane 

Turrs OoLLSOE 


SPECIAL ARTICLES 

BXPBRlICXHTt WITH A POCAULT PBNDULUH 

In the issue of Science for March 16, last 
Dr. Carl Barns, under the above title, de- 
scribed certain measurements of the rotation 
of the plane of oscillation of a Focault pen- 
dulum. The present note gives, for the same 
determination, another method that is simple, 
direct and of fair accuracy. 



Pio. 1. 




If in Fig. 1 the point A represent an arc 
lamp that, through the slit B, illuminates a 
portion of the scale D; and if PQ represent 
the plane of vibration of a Focault pendulum 
at a given time, it is evident that the dif- 
fraction pattern of the wire will travel up and 
down the scale as the pendulum osoiUates. 
Further, as the {done of the vibration rotates 
about the center at C, the amiditude of the 
motion of the ahadow on D will decrease^ and 


will become sero at the instant when the oif- 
dilation plane inoludea the line DOA* This 
amiditude of the shadow’s motion will inoreaae 
again aa the plane of vibration oontinues its 
rotation towards the position B8» If the 
position on the scale of one edge of the central 
band be taken at each successive dongation 
of the pendulum; and if these readings be 
plotted against the time (in terms of the 
period of the pendulum) two approximately 



straight lines will be obtained. The coor- 
dinates of the intersection of these lines will 
give (1) the point on the scale whore it is out 
by the vortical plane that includes the line 
AC, and (2) the time (in terms of the period 
of the pendulum) of the cpincidence of the 
plane of vibration with the vertical plane 
defined in (1) (see Fig. 2, a and b). 



If, next, the lamp be moved to a xMition 
indicated in Fig. 1 by A' a similar set of 
observations will determine a second vertical 
plane and the time of passage of tke jdane of 
vibration through it The number of oaoilla- 
tions that elapse between a given observation 
of the first set and a given observation of the 
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•eoond Bet ia determined by starting a stop- 
watch as the first reading of the first set taken, 
and stopping it at the first obserration of the 
second set This time divided by the known 
period of the pendulum will fix the number of 
oBcillations from the first of one set to the 
first of the other, i. 0 ., it will give the os- 
oillation number of the first elongation of the 
second set, the initial elongation of the first 
set being taken as sero. Thus knowing the 
distance of the scale D from the center of os- 
cillation C, and the intersections of the two 
vertical planes at D, we get the angle be- 
tween them; and from this and the time inter- 
val the angrular velocity of the rotation of the 
plane of vibration follows at once. 

The first attempts to use this method wore 
made with the slit about two meterB from the 
center at C, and the scale six meters away. 
The observations were made on the first dif- 
fraction minimum to one side of the pattern, 
but the decay of the amplitude of vibration 
introduced here an undeterminable coirection 
which was too large to be neglected. The 
final procedure was to put the arc about six 
meters from the center and to bring the scale 
to two meters. Readings were then made of 
the edge of the central dark shadow-^e 
bright line in the middle of the shadow being 
too faint for quick reading. Under these oir- 
ouznstanoes the variation of the i^idth of the 
central shadow, even in its extreme positions, 
was negligible. 

The Apparaitu . — turned leaden sphere of 
mass 4.8 kilograms was suspended from a 
roof joist of the liAaratory by a long steel 
piano wire 0.89 mm. diam. Attached to the 
wire, so that its shadow would cross the scale 
D at each oscillation, was a small ball of wax 
As the screen was about a meter above the 
floor and the arc about 20 centimeters, this 
shadow was at its highest point at one max- 
ima elongation of the bob and at its lowest 
at the other. By noting the motion of the 
shadow of the wax ball at the ends of its path 
one could detect any tendency to elliptical 
motion of the bob. The prevention of such 
motion is, of course, one of the difloulties in 
seeuring good results. 


The period of the pendulum was 7JK) sees. 

To start the oscillation the bob was drawn 
back 40 or 50 om. from its equilibrium posi- 
tion and held there by a belt of thread that 
passed about its equator and through a small 
horizontal pulley, which latter was fastened 
to a standard by the thread which was to be 
burned in releasing the pendulum (see Fig. 
8). The object of the pulley was to prevent 
torsional strain in the wire, but as the re- 
storing couple was so small for the wire in 
question it was found best to place a marie (m 
the sphere after it had been hanging at rest 
for some time, and to adjust the ball in its 
belt BO that the mark was at its original 
azimuth. Kezt, to damp out side motion of 
the bob the following device proved efficient; 
a flat disc of cork (about 2 cm. diam.) was 
fixed centrally on the inside of a light tin 
di sh (top of a coffee can, 11 cm. diam. See 
Fig. 8) and this was fioated on cylinder oil in 



a larger vessel that was carried on a table that 
could be racked up and down (the front of a 
projection lantern). This system was i^aoed 
centrally under the bob in its deflected condi- 
tion, and was raised until the oork just 
touched the sphere. The slight friction be- 
tween them caused the dish to move with the 
bob, so that the oil quickly damped the redd- 
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qaI motion. When all waa perfectly atlU — aa 
indicated fay the absence of moTement of the 
shadow D — the damping system was lowered 
away and the thread behind the pulley quickly 
burned through. If the bob were left hang- 
ing after the remoyal of the damping system, 
air currents and the tremors of the building 
soon set it swinging again — for these obserTa- 
tions were made while other operations were 
being carried on in the same building. After 
releasing the bob the position of the arc lamp 
was adjusted so that the amplitude of the 
shadow’s motion was decreasing and was about 
0 mm. on the scale. Headings were then made 
of suooessire elongations until the plane of the 
pendulum’s motion had passed completely 
through the plane fixed by the slit and the 
Tertical through the point 0. Headings were 
always begun with the outward swing of the 
pendulum so that no ambiguity resulted from 
the recording only the millimeters and tenths 
after the first. The record for the first few 
points of exx>eriment A (below) for instance 
was : 

23.42 cm. 

.80 

.47 

A7 

eta. 

Blanks (when the arc sputtered or the eye 
did not catch the turning point) were indi- 
cated, both in the record and on the graph, by 
strokes. 

The determination of the point on the floor 
directly beneath the center of suspension was 
effected as follows ; A metal plate with a peep- 
hole (1 mm. diam.) was held in the laboratory 
stand so that the plumb-bob, hung through the 
bole, fell just over the edge of one of the feet 
of the stand, about a meter below, A straight- 
edge placed on the floor against this foot, when 
observed through the peep-hole, defined a ver- 
tical plane. The bob was then set swinging 
through an arc of amplitude equal to its own 
radius and the position of the straight-edge 
was adjusted until at extreme elongations the 
sphere appeared tangent to the straight-edge 
on opposite sides suooessively. A line drawn 
along the straight-edge must contain a point 


rertioally under the oenter of suspension. 
In this some manner two other lines, each 
at about 60'' to the first, were determined, 
and the center of the resulting triangle (about 
1 mm. altitude) was taken as the point re- 
quired. 

Trouble was found at first at the suspension 
point itself, but this was finally overcome by 
boring a 5-mm. hole half way through a stout 
piece of brass and finishing it through with a 
half millimeter drill. The wire was then in- 
serted, the larger hole being in the lower side 
of the bar. The hole was then filled with 
solder, sufficient being used to leave the sur- 
face slightly convex. This excess was scraped 
away with a knife, leaving a plane surface 
from which the pendulum could swing. The 
bar was then clamped into place against the 
roof joist. 

The details of a set of five conseoutiye read- 
ings taken on the fifteenth of May, 1017, are 
as follows: 

Latitude of Kingston 44^ 13^ 

Period of Pendulum r=7.50 sec. 

Distance to scale from center of oscillation 

Coordinates of intersections of lines on 
graph (p 

Angular velocity of plane of vibration 


" («,- <07200 


Bipi^ 

<1 

h 

A (0».) 

nifoa.) 


A 

10.9 T 

39.8 T 

28 66 

26.81 

8.07X10'* 

B 

196T 

64 6 7" 

21 68 

24.92 

4 96 

C 

10 6 r 

44.1 T 

20 90 

23.39 

4.96 

D 

i83r 

63 9 T 

20.94 

24 04 

6.09 

E 

14.4 7 

48 er 

22.04 

26 30 

6 18 

Mean . . I 

5 08XI(H 

Calculated value at Kingston 

8 68X10'* 


Of iheae the experiment of shortest dim* 
tion was A, which included 28.4 periods or 
about ZVi minutes: the longest was B, of 48 
periods, or about minutes. 

Wax 0. BAin 

PBTStOAI, liABOBATSeT, 

Quxsm's UMimsirr, 

Knaoeftm, Omt., 

ICaj 18, 1917 
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THB PHILADELPHIA MBBTINO OP THE 
NATIONAL ACADEMY OP SCIENCES 

Thb wtnmn maetiiig wlD be btfd at Philedel- 
phiftf November 20 and 21, in the engineering 
building of the Unlvenity of Peanaylvanla. On 
Tueedaj’ evening a reception for the mambera of 
the aoademj and invited gaeeta will be given hf 
Provoet and Mre. Smith at the Univeralty Kn- 
•eom at 0 o'clock. The academy dinner will take 
place at the Bellevae^tratford on Wednesday even- 
ing at 7.80 o'clock. 

The sdentiile seesiona are as follows: 

Tuesday, November $0, lOJO-lMM 

The wheat problem of the United States, Erwin 
F. Smith, Bureau of Plant Industry, U. B. Depart- 
ment of Agrleultore. 

The modem systematlet. Liberty H. Bailey, Oor- 
nell University. 

A critieinn of the evidence for the notation 
theory of De Vries from the behavior of (Enotliera 
in croaeea and in selfed lines (by invitation), Brad- 
ley M. Davis, University of Pennsylvania. 

The chemical mechanism of regeneration, Jac- 
ques Loeb, Bockefeller Institute. 

A comparison of growth changes in the nervous 
system of the rat with the corresponding changes 
in man, Henry H. Donaldson, the Wistar Institute. 

Hereditary tendency to form nerve tumors, 
Charles B. Davenport, Station for Experimental 
Evolution, Carnegie Institution. 

Food hormones or vitamines in some animal tie- 
■oes (to be preeented by L. B. Mendjal), Lafayette 
B, Mendel and Thomas B. Osborne, Tale Univer- 
sity. 

Tuesday Afternoon, 

The atomic weight of boron, Edgar F. Smith 
and Walter E. VanHaagen, University of Penn- 
^Ivania. 

The effect of intravenous injection of magnesium 
sulphate upon tetanus— with a lantern slide dem- 
onstration by J. Auer (by invitation), Samuel J. 
Meltser and John Auer. 

Chemotherapy of spiiochotal infections, for Drs. 
Jacobs and Brown, Simon Flezner, Bockefeller In- 
stitate. 

Poasible action of the sex-deterxnlnlng mechan- 
ism (by invitation), Olarenee E, McGlung, Univer- 
sity of Pennsylvania. 

The cause of mosaics and gynandromorphs in 
DrosopkUa, Ihomai H. Morgan, Columbia Univer- 
sity. ^ 


Speetmm analyiia by Afferent penlftsnee of 
vision (by invitation), Herbert E. Ivsa, Phyiiaal 
Laboratory, The United Oas I mpr ovement Oom- 
pany. 

Wednesday, Noveesber fi, 9J(hlOM 

The atmosphere and terrestrial radiation, Oharlsi 
G. Abbot, fi^thsonian Astrophysical Obeervatory. 

Geometric aspects of the theory of heat, Edward 
Easner, Columbia University. 

Invariants which are functions of parameters of 
the transformation (by Invitation), Oliver fl. 
Glenn, University of Penn^lvania. 

The validity of the thermoeleotrie equation 
P = T(dv/dT), Edwin H. Hall, Harvard Univw- 
sity. 

A thermoeleetrlo diagram on the P. V. plane, Ed- 
win H. Hall, Harvard University. 

The Astrapotheria of the Patagonian Miooena, 
William B. Scott, Princeton University. 

Evolution of the Tltanotheres: Final eon^- 
sions, Henry F. Osborn, Amorioan Museum of Nat- 
ural History. 

Study of the motions of forty-right double stars 
(by Invitation), Eric Doolittle, University of Penn- 
sylvania. 

A determination of the solar motion and of 
stream motion based on absolute magnitudes (read 
by Professor Hale), Gustaf StrHmberg, Mt Wilson 
Solar Observatory, Carnegie Institution (intro- 
duced by Walter 8. Adams). 

Wednesday Afiemocn, $j00~4M 

The coral reefs of Tutoila, Samoa, Alfred G. 
Mayer, Marine Laboratory, Carnegie Institntion. 

The subsidence of volcamic islands, William M. 
Davis, Harvard University, 

A duty of the International Association of 
Academies, William M. Davis, Harvard University. 

The work of the Anthropology Committee of t^ 
National Besearch Coonell, William H. Hohnes, U. 
6. National Museum. 

The work of the P^chological Committee of the 
National Beeeareh Council, Edward L. Thorndike, 
Columbia University. 

The work of the National Besearch Connell, 
George E. Hale, Mt. Wilson Solar Observatory, Car- 
negie Institution. 

Biographical memoir of Jamee D. Dana (read 
by title), Louis V. Pinson, Yale University. 

Biographical memoir of devriand Abbe (read 
by title), William J. Humphreys, U. S. Weathsr 
Bureau (introduced by A. L. 1^). 
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ELBCTROMERISM, A CASE OF CHBlf- 
ICAL ISOMERISM RESULTING PROM 
A DIFFERENCE IN DISTRIBUTION 
OF VALENCE ELECTRONS^ 

Bscent advances in our knowledge of 
the strncture of matter have made it pos- 
sible for an organic chemist to address a 
group of non-organie chemists and of 
physicists upon this subject without apolo- 
gizing. During a period which is not far 
behind ns in the past, not only the validity, 
but, possibly, even the utility of employing 
structure conceptions requiring atoms and 
their arrangements was brought into ques- 
tion ; so that the organic chemist, who has 
maintained an abiding faith in atoms and 
a confidence in his ability to decipher some- 
thing of their arrangements in molecules, 
became aware of an indulgent smile when- 
ever he broached this subjeot except in the 
company of his oVn confreres. 

'\nth this inheritance, it is natural to ex- 
pect that the organu chemist would wel- 
come any discoveries which make our con- 
ception of atoms and of the mechanism by 
which atoms combine to form molecules 
more concrete ; and that he would be among 
the first to seek to apply these concepts to 
special problems in his own field. 

With a feeling of keen satisfaction, 
therefore, we learn through the work of 
Bragg that, in a diamond crystal, each car- 
bon atom is surrounded by four other car- 
bon atoms placed equidistant from it. 
These atoms are grouped around the cen- 
tral carbon atom as the four comers of a 

1 An sddreM prepaied for the STopoeliim on the 
''Stmetnre of Matter," held at the meeting of the 
American Aaeoelation for the AdTamement of 
Seienee m New York City, Deeanber, 1918. 
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regukr tetrahedron are arranged around 
ita center. Thus, the tetravalent character 
of the cait>on atom manifests itself dearly. 
Furthermore, when a model of a diamond 
crystal ia examined, it is discovered that 
the atoms appear to arrange themselves in 
rings of six. These relationships suggest 
at once well known fundamental theories 
of the organic chemist. 

Through the writings of J. J. Thomson,* 
Stark,* Abegg* and many others, the convic- 
tion has been reached, that the forces which 
hold the atoms together, commonly called 
chemical afOnity, are chiefly, if not wholly, 
electrical in character. The impetus to this 
interpretation has come from the discov- 
ery that electricity itsdf possesses an 
atomic structure, and that our material 
atoms appear to be composed of units of 
positive and negative dectrical atoms 
nicely balanced in the neutral atom. As 
Carl Barus says :* 

Not only has energy poseMsai beraelf of in- 
ertia, but wltb ever stronger iniiitenee she is 
nsorping the atomic etruetore onee believed to be 
among the very insignia of matter. Oontempo- 
raneonsly matter, itself, the massive, the Indestmet* 
ible, endowed by Lavoisier with a sort of physleal 
immortality, reeedes ever more into the back- 
ground among the shades of velocity and aeeele- 
ration. 

Electrocheipical theories have not been 
lacking in the development of chemistry. 
For many years the electrochemical theory 
of Berzelius was a guide in the interpreta- 
tion of chemical phenomena. There is, per- 
haps, no greater tragedy recorded in the 
annals of science during the past one hun- 
dred years than that which overtook Ber- 
zelius at the dose of his active career as 

1 J. J. Thomson, PkU. Hag., Uoreh, 1904, 87, 757 
(1914), etc. 

*J. Stark, "Die Elaktrlsitnt im Ghemiseben 
Atom," Lelpilg, 1915. 

4Abegg, Z, Anorg. Ckem., 89, 880 (1904); 50, 
809 (1905). 

■ Soimioi, N. B., YoL ZL., 787, 1914. 


leader of chemical thought. We of to-day 
know best why this theory failed, and why. 
we are now busily engaged in formulating 
a new dectroche^eal theory, as wdl aa a 
new deetrophyaical theory. In faot, J. 
Stark in his recent work, "Die ElektriaHSt 
im chemiachen Atom," gives a eulogy of 
Berzelius, and points out the many strik- 
ing qualitative leaamiblanoeB which the 
theory of Berzdius bears to his own. 

The special purpose of my rentarka to- 
day predudes any detailed diseuarion of 
the various theories concermng tiie struc- 
ture of the atom. This phase of the sub jeot 
has already been presented in the morning 
meeting of this symposium. It may be 
said that all theories agree upon a positive 
core or nudeus assodated with negative 
electrons, the atoms of negative dectridty. 
Thomson presents hypotheses concerning 
the possHile arrangements within the atom, 
while Stark limits his treatment diiefly to 
the surface layer. The surface layer, he 
says, contains an excess of positive deotrie- 
ity. In the neutral atom one or more elec- 
trons, called valence electrons, are held 
close to the surface of the atom by this posi- 
tive charge. Compounds are formed, when 
the lines of force from one or more of these 
valence electrons reach out and end on the 
positive areas of other atoms. In the case 
of strongly polar compounds, an electron 
is almost wholly drawn over to the atom 
which it then holds eomibined. 

Lewis* classifies compounds into polar 
and non-polar, but in a Atotnote remarks: 

It moat not ba ununad tttkl any one eompoand 
Mmsponda wholly, and at all timaa, to any one 
typo. 

He distinguishes between valence num- 
ber and polar number. Valence number he 
defines as the number of positions, or re- 
gions, or points (bond termini) on the 

• O. N. Ziawls, /. Am, Ohtm. Bda, 88» 758 
(1915). 
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atom frt wliidi attachment to oorrespond* 
Ing points on other atoms may ooonr. 
Polar number is the number of negative 
deetrons which an atom has lost (in an 
algebraic sense). 

Tbs erideiiM of, perhaps, Indeed, the eanee of the 
mobility of polar oomponnde li the 'freedom of one 
espeelally Important atom, the atom of eleetrlelty, 
or the deetron, to more from one position to 
another. 

From a study of the reactions of chem- 
ical compounds, and in particular of or- 
ganic compounds, it seems doubtful whether 
the classiflcation into polar and non-polar 
based upon physical values, such as the 
dielectric constants* of compounds in the 
gaseous state, is of any more signiflcance 
than the terms electrolyte and nonelectro- 
lyte were to the older supporters of the 
theory of Arrhenius. In time, it came to 
be known that it was no easy matter to 
draw the dividing line between these two 
classes, and that one class seemed to merge 
imperceptibly into the other. So, with polar 
and non-polar compounds, it seems theo- 
retically ' probable that there is no per- 
fectly non-polar compound, unless it be a 
molecule composed of two like univalent 
atoms, sueh as hydrogen;* and that other 

T Stark (* ' Die EMtrisltSt Im Chemlsehea Atom, ’* 
p. 89) aajs: "Between the propertlee 'dieleetrle’ 
end ‘eondneting* there is a connection. In a dl- 
deetrie medium, since there are positive and neg- 
ative 'Qaanten' bound to one another, it follows 
that the medium may become conducting when, 
through proper application of miergy from without, 
the 'Qnaaten’ pairs become partially dissociated, 
or ionised; that is, into freely moving positive and 
negative <Qnantan.' Convwsely, the ions of a 
eonductiag medium by mutual union to form 
<Qnantan’ pairs may make the medium dieleetrle; 
and in general a material medium is at the same 
time dieleetrle and eonductiag, eo that by as- 
dgalng a dieleetrle constant and a speoidc eon- 
dnatlvity, the medium is eharacterlsed for a flnite 
eleetrle field and a finite eleetrieal eurrant" 

■ Bohr eonelndes that the hydrogen mblaeale 
eoaslsts of two hydrogen nuclei (at a distance 
^Mvt of 0.60 X lO** cm.), and two electrons which 


gomponuds arc pdor in varying degrees, 
depending upon the mutual attraetiona be- 
tween valence elecftrons and the positive 
SurftMws or cores of the atoms combined, 
and upon the distances to which tiiese elec- 
trons, in forming such annpounds, ore de- 
flected from their nonnal positions rela- 
tive to the positive areas of tte unoombined 
atoms themselves. 

Even before the electron theory had been 
proposed, an application of the theory of 
ion formation and charges upon ions led 
to llie recognition of polar characteristics 
in compounds not known to be ionogens. 

In a study of chloroamines, BNHCl and 
B,NG1, Seliwanow* observed that, during 
hydrolyses, the chlorine in these compounds 
was replaced by hydrogen; and that they 
interacted with hydrogen iodide with the 
liberation of two equivalents of iodine for 
each equivalent of combined chlorine, 

BiKOI-t-S HI=B»NH-|-HCl-|-It. 

Usually, during hydrolysis, combined 
chlorine in organic compounds is exchanged 
for hydroxyl and has no tendency to lib- 
erate iodine from hydriodic acid. Seliwa- 
now ascribed this peculiar behavior of the 
chlorine atom in chloroamines to the fact 
that, even in combination, it existed as 
*"hypochloroue chlorine/* He pointed out 
.that the chlorine atoms in nitrogen tri- 
chloride, NC1(, also showed the same pe- 
culiar behavior. 

In 1901, Noyes and Lyon,** in perform- 
ing Hohnann’s well-known lecture experi- 
ment for demonstrating the composition of 
ammonia, observed that, under certain 
favorable conditions, the amount of ni- 
trogen liberated as free nitrogen was about 
one sixth, instead of one third, the volxime 

nvolve in an orbit in a plana parpandionlar to the 
linn Joining the nneleL 

• SoUwanow, B«r., 95, 8618 (1898). 

M W. A. Neyaa, A. C. Lyon, /. Am. Chm. Soc., 
88, 460 (1901). 
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of the chlorine used. They explained this 
reaction by the following equation: 

li NH, + 6 a, = N, + NO. + » NH.a 

This observation led them to study the 
chemical properties of nitrogen trichloride. 
They found that each chlorine atom pres- 
ent in nitrogen trichloride was equivalent 
to two atoms of “available chlorine,** or, 
as Seliwanow had put it, the chlorine is 
hypochlorous in character. Noyes and 
Lyon represented nitrogen trichloride as 
follows : 

- + ca 

N hCl 

-+01 

and, to account for the reaction between 
ammonia and chlorine, assumed that am- 
monia may ionize in two ways, 

+' 

N-l- ■ -|- 3H* 

+' 

and, furthennore, that the chlorine mole- 
cule may ionize to ^ve both positive and 
negative chlorine ions. 

In the same number of the Journal of the 
Atnertoan Chemical Society, Stieglitz“ com- 
mented upon the work of Noyes and Lyon, 
and put forth arguments to show that this 
reaction, 

H,0 -1- Cl, «:± HCl + nOd, 

a reversible reaction, was, at the same time, 
an ionic reaction. In other words, hypo- 
chlorous acid may ionize in two ways, 
amphoterically, 

HOais::aE* +OC1- 
HOa?itHO-+ Cl*. 

The chlorine molecule, therefore, must 
yield negative chlorine ions, Cl', and, also, 
positive chlorine ions. Cl*. 

'These deductions, expressed originally 
by Noyes and Lyon, as well as by Stieglitz, 
in terms of ion formation, have since been 
translated into the language of the electron 
theory of valence. Thus, the chlorine mole- 
» StiegUti, /. Awh Oum. 5oo, 28, 727 (1201). 


cole may be represented eleetronieally 1^ 
the symbol. Cl 1- CL 

The striking difference in behavior of de- 
rivatives of positive chlorine and of nega- 
tive chlorine may be illustrated by compar- 
ing the two compounds, nitrogen trM^o- 
ride and phosphorus trichloride, which, by 
virtue of the family relationship of nitro- 
gen and phosphorus in the periodic system, 
and the similarity in the formulas of the 
two chlorides, would be expected to re- 
semble one another in chemical behavior 
about as closely as any two compounds 
could. At the same time, the illustration 
will serve to explain the significance of the 
Statement made in an earher part of this 
paper, viz., that the polar characteristics of 
compounds may be revealed by a study of 
their chemical interactions. 

If the electronic formulas, 

— + a -f— a 

N— + C1 P+_ai 

— +a -f— a 

are assigned to these two substances, we ob- 
tain formulas which, unlike those in general 
use, show why it is that the two compounds 
are most dissimilar in chemical deportment ; 
why nitrogen trichloride, when hydrolyzed, 
gives ammonia and hypochlorous acid, 

while phosphorus trichloride yields phos- 

phorus acid and hydrogen chloride; why 
the chlorine atom in nitrogen trichloride 
possesses oxidizing properties, while the 
chlorine in phosphorus trichloride does 
not. The oxidizing value of a positive 
chlorine atom corresponds to a gain of two 
negative electrons, if a negative chlorine 
ion is the final stage in the change. 

Q*-^ a— > Q". 

Certain other halogen compounds have 
been found to show similar polar differ- 
ences. Thiu, Nef^* observed that bbloro- 
(yanogen, upon hydrolysis, gave hydrogen 
chloride and cyanic acid, while iodocyano- 
gen gave hypoiodous acid and pnusio add, 

M Nef, Aim., 808, 880 (1822) ; tbtd., 822 (1822). 
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a— +CN + 

I + — CN + 


H + — OE = 

H + — 01 + HO — + 0N, 
H + — 0H = 

HO— + I + H +— CN. 


Tetrabromomethane and tetraiodomethane, 
when hydrolyzed, give bromoform and iodo- 
form, respectively : 


Bp, 0— -HBr -I- 6ofi = 

Br,a— 4-H + HO — 4- Bp, 
1,0— -t- I 4- HOH=: 

1,0 — 4- H 4- HO— 4-1. 

Iodine monochloride reacts as follows : 

14 014-H*— OH = HO — 4-I4-H-I- — OL 

In fact, there is no difficulty in finding 
among organic compounds countless cases 
in which the polarity manifests itself 
clearly during chemical changes. Thus, in 
the case of alkyl cyanides, BCN, it may be 
asked what indication there is in the for- 
mula itself to lead chemists to predict, un- 
erringly, that the products of hydrolysis of 
such a compound are always ammonia and 
a carboxylic acid. Pure speculation would 
suggest that at least four different sets of 
products are possible: 

(a) BG^H), andNH,: 

(b) B0H(0H),andNH,6H; 

(e) BCH,OH and NH(OH),: 

(d) BCH, and N (OH),. 

But the substances expressed under (a) are 
the only ones ever realized. That this de- 
cision is not inherent in the formula is 
emphasized all too forcibly by the fact that 
these four sets of products are the very ones 
which beginning students offer to explain 
the hydrolysis of an alkyl cyanide. In 
terms of the electron conception valence, 
the explanation lies in the fact that the 
nitriles are polar compounds of the for- 
mula: 

B0 + — N 
4" — 

In this connection, some recent experi- 
ments on mercury dialkyls carried out with 
Mr. Werner in our laboratory have led to 
die observation that, upon complete hydro- 
lysis in the presence of acetic acid, the 


products formed are tnetaUie mereury, an 
alcokol, and a hydrocarbon. At about 200”, 
mereury diethyl decomposes to give mer- 
cury and butane. This dissociation im- 
plies that the mercury atom in these dia- 
lkyls either possesses, or readily assumes, 
the condition of reduction which it has in 
the metallic state, viz., with an equal num- 
ber of positive and negative "charges.” 
This suggests, also, that the two ethyl 
groups may be one negative and the other 
positive : 

+ CJU4-— CA. 


When mercury diethyl is heated with 
acetic acid, further evidence in support of 
this inference is furnished; a quantitative 
yield of metallic mercury is found, and in 
addition, ethane and ethyl alcohol (or acetic 
ethyl ester). These changes may be ex- 
pressed in terms of the electron conception 
of valence as follows ; 




4- 


H-I-— 0H_ 
H4-— OH — 


Hg4- 


HO— 4-C3JB, 
H-I- — CUB, 


4-Hrf). 


If these reactions of mercury diethyl are 
compared with those of zinc alkyls and of 
oxygen alkyls, the signiflcance of the state- 
ment that the polar characteristic of com- 
pounds becomes manifest during chemical 
changes will be apparent. Thus, zinc 
alkyls are hydrolyzed to give exclusively 
zinc hydroxide and a hydrocarbon; oxygen 
alkyls give exclusively alcohols. 


7, 4-— 0,H, . H4-— 0H_ 

™ 4- — 0A + H4- — OH — 

4-— OH . H-H-OiH* 
“ 4-— OH +H4- — 0,H„ 

-4-(VH, . H4- — 0H_ 

O — + o,h, + H4-—OH — 

0-4-H , HO— l-QA, 
O _4-H +HO — 4-Oa. 


If, therefore, the atoms in compounds 
may function positively or negatively, in 
geno’al a univalent atom. A, may be repre- 
sented by two electronic aymbols, A 4- and 
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A — ; and an atom whose valenoe is « may 
function in (» + 1) ways deetronically. 
Thus: 



+ + + “ 

N + . N+, N-, N-. 

A compound formed by the union of the 
univalent atoms, A and B, may be repre- 
sented by two electronic formulas: 

A. + ^ 3 find A — ^ 3. 

These two formulas represent isomers in a 
peculiar sense, quite unlike structural 
isomers. The difference lies solely in the 
distribution of valence electrons. Two or 
more compounds related in this manner 
have been called electronic isomers, or 
eZcctromer#.** 

There is a certain resemblance between 
electromers and structure tautomers. 
While the transformation of one tautomer 
into another is accompanied by a wander- 
ing of an atom from one position in the 
molecule to a new position, the transforma- 
tion of one electromer into another depends 
upon a more subtle change, viz., of elec- 
trons, or negative atoms of electricity, from 
one position to another within the mole- 
cule. Furthermore, it would be expected 
that, like tautomers, one electromer would 
be more stable than the other, and, in the 
majority of cases, that only one form 
might be capable of isolation, but that 
under certain favorable conditions, both 
electromers might be realized. 

Moreover, between two electromers there 
might exist a condition of equilibrium simi- 
lar to that which exists between tautomers 
and desmotrops, viz.. 

Many eases requiring an assumption of 
such a relationship have been observed. 
One simple illustration will suffice. When 
uTtj, Z. Pky«<fe 76, 887 (1911). 


benzene sulphonie acid is subjected to the 
action of superheated steam, it yidds ben- 
zene, 0«H„ and sulphnrio acid. But if the 
same sample is heated wilh oanstio alkalies^ 
the products are phenol, C«H|OH, and 
sulphurous acid (or sulphites). Since ben- 
zene and phenole, as well as sulphurous 
acid and sulphuric acid, are related as oxi- 
dation-reduction products, the question 
arises what is the electronic formula of ben- 
zene sulphonie acidf To account for the 
substanees formed in the two reactions, it 
must be assumed that two eleotronic for- 
mulas may be assigned to benzene anl- 
pbonie acid, and that the two substances 
represented by these formulas are in equi- 
librium as taviotMrio cleefFomsrt** 

QA sogs. 

It is self-evident that the problem of 
preparing two or more electromers presents 
far greater experimental difficulties than 
the separation of structure tautomers has 
offered in the past. When, therefore, it is 
recalled that von Baeyer observed the first 
ease of tautomerism while studying isatin, 
and that many years elapsed before two 
compounds related as tautomers were ac- 
tually separated as distinct substances 
(desmotrops), it should not be a matter of 
surprise Aat the preparation of actual 
electromers has not been more successful 
so far. 

The first set of experiments, and prac- 
tically the only ones, carried out with the 
express purpose of preparing electromers, 
are those of W. A. Noyes.^* Noyes tried to 
prepare a nitrogen trichloride in which the 
chlorine atoms, like those in phosphorus tri- 
chloride, are negative 
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No conclusive evidence in support of the 

U li. W. Jooec, Am, OKtm, 48, 86 (1818). 
i*W. ▲. Noyas, /. Awt, Cham. Boa,, 88, 767 
(1818). 
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exiitonoe of laoh on eleotromer could be 
found. 

In an article^* published in the Journal 
of the American Chemical Society, I pre- 
sented evidence, which I 'believe to be con- 
clusive, to show that the certain derivatives 
of hydroxylamine, prepared by Meisen- 
heimer, represent the first known cases of 
electromers, viz., compounds identical in 
structural formulas, but dissunilar in chem- 
ical and physical properties by virtue of a 
different arrangement of valence electrons, 
and the concomitant differences in force 
fields within the molecules. 

A consideration of the properties of hy- 
drozylamine, and its various derivatives 
and, in particular, the peculiar behavior of 
the hydroxyl group in such compounds, led 
me to conclude that this hydroxyl group 
could not be regarded as identical with 
negative hydroxyl, — OH. This opinion 
was expressed by Stieglitz.'^ 

The ■><"»«■ bohsTior of hydzozlamiiie and hal- 
ogen aoiinee, of hydroxylanine and hydrogen per- 
oxide, etui more the fundamental limilanty exist- 
ing betweu hydroxylamine and ammonia, and 
between their salts, and above all, the fact that, as 
far as the writer ie aware, no hydroxylamine de- 
rivative has been found to exchange hydroxyl for 
halogen by treatment with Imlogen anida, or phoe- 
phoruB halides, are facte upon which the writer's 
views are baa^ (According to a later private 
communication from Dr. Jones, he has now reached 
the same eonelnsion in this question and has dis- 
covered further evidence supporting it.) 

These facts all imply that the hydroxyl 
group in hydroxylamine may be positive, 
H-0- + H, 

- + H 
N— -l-H 
— + OH. 

Compounds of the formula B,N(OH)X^ 
are found among the products which result 

isli. W. Jones, J. Am. Chem. Boo., 86, 1868 
(1914). 

It J. Am. Ch. Boe., 86, 888 (1914). 

IS Dunstan and Qonldlng, J. Chem. Bee., 69, 889 
(1896) ; 76, 1005 (1899). 


when hydroxlamine is treated with halogen 
alkyls. Ifoiat silver oxide converts these 
substances into hydrated amine oxides, 
B,N(OH)„ H,0. The same hydrated 
amine oxides may be prepared by the action 
of hydrogen peroxide^* upon tertiaiy 
amines, lt,N. In fkot, Hantzsch and Hil- 
lard*** suggested that hydrogen peroxide 
might react with tertiary amines by addi- 
tion and that the reaction may be revers- 
ible. 

(OH,)^ + HOOKt* (CH,)J7(0H),. 

By careful dehydration of hydrated amine 
in vacuo, amine oxides, B,NO, are formed. 

These amine oxides and their hydrates 
are oxidizing agents, and in this property 
show a striking resemblance to hydrogen 
peroxide. In fact, Dunstan and Gaulding, 
in summing up their behavior, say: 

Ws oonohide thEt tho oxygdn u in En 
eondition analogous to the oxygen atom in hj* 
drogen peroxide. 

Thus, trimethylamine oxide rapidly de- 
composes in two ways: 

2^0H,).N0 = 2(CT,) JT + 0. 

(OH,).Ko = (c^).NH + mjy. 

These changes, looked at from the point of 
view presented by the electron theory, 
would load to the inference that the oxygen 
atom in amine oxides should be represented 
as follows : B,N Z 0 ; and that the hydrated 
amine oxides, or their salts, should receive 

the following formulas: R^N >' 2 ^* 

If the hydroxyl group in hydroxylamine 
be regarded as positive, and if this condi- 
tion of the hydroxyl group be retained in 
the alkyl (aryl) derivatives, two inferences 
concerning the behavior of substituted 
hydroxylammes must follow logically. 

In the first place, compounds containing 
in their formula the group N — OH, or the 

1 . v«».Uin , Ber., 86, 188 (1898) } Wsnick Wolf- 
feiutoiii, Ber., 81, 1663 (1898); Xalxloek sad 
WoUfsiisteln, Ber., 88, 169 (1900). 

t* HontxMb sad Hillard, Ber., 81, 8068 (1898). 
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group N — OB, should show different phys- 
ical and chemical properties, depending 
upon the nature of the hydroxyl, or alkoxyl 
group ; i. e., whether it is negative (1.) or 
positive (U.). 

NH O — + B, N — + 0— -t-B. 

(L) (n.) 

Then, again, provided one of the hydroxyl 
groups is positive and the other negative, 
compounds of the type, (R),N(OH), 
should exist in two isomeric forms (elec- 
tromers) when one of the hydrogen atoms 
is replaced by a single radical B ; and, fur- 
thermore, there should be two distinct 
isomers (electromers) if two of the hydro- 
gen atoms are replaced simultaneously by 
dissimilar radicals, B and B'. 

-HO — -t-B • 

/T»t\ _ii hO — -(-H 

+_o_ + B » 

(B*), ■ N 'IjllLo'Il + B'» 

.N- + 0- + ®' 

In the second place, compounds of the 
formula B, B', B", N(On)„ in which there 
are three different alkyl (or aryl) radicals 
linked to the nitrogen atom, should exist in 
stereoisomerio modifications, provided one 
hydroxyl group is negative and the other 
one is positive. By the action of an opti- 
cally active acid, e. g., d-bromocamphorsul- 
fonic acid, or d-tartaric acid, a racenuc 
compound obtained by synthesis should be 
resolved into a dextro- and a levo-modifica- 
tiom Optical activity might even persist 
in the corresponding amine oxides B, B', 
B", N 0. Although the two hydroxyl 
groups are structurally alike, they are 
totally different electronically. Conse- 
quently, the nitrogen atom is linked to five 
different radicals, and, in this respect, com- 
pounds of these types may be compared to 
substitated ammonium derivations of the 
formula B, B', B", R"', N — Z, which have 


been resolved into optically active forms'* 
repeatedly. Experimental evidence sup- 
porting both of these deductions has been 
presented quite recently. 

1. Electromers . — ^In an article concern- 
ing the “Non-equivalence of the Five 
Valences of Nitrogen,” Meisenheimer" de- 
scribes the preparation of two isomeric 
compounds of the type 

(B)jr(OCH.)(OH). 

The first isomer was obtained by the action 
of methyl iodide upon trimethylamine 
oxide, and the subsequent replacement of 
iodine by hydroxyL Thus: 

1. (Ch;)^=o-i-chj=(ch,)ji=J*®°»» 
a. + NsOH= 

(ch.),itZob^ + n«i- 

The second isomer was secured by the ac- 
tion of sodium methylate upon the salt ob- 
tained by treating trimethylamine oxide 
with hydrogen chloride. 

1. (CH,),N = 0-|-HCI=(CH,),NZS®, 

2. (CH,),NZci*+NaOCH,=s 

+NaOL 

(») 

The two forms, (A) and (B), are identical 
except for the order in which the hydroxyl 
groups and the methoxyl groups were in- 
troduced. In (B), as Meisenheimer said, 
the methoxyl group is linked to the fifth 
valence,” or the one which usually engages 
the acid radical; while it u linked to the 
** fourth valence” in formula (A). But 

Lc Bel, Compt. rend., 112, 724 (1891) ; 129, 
648 (1899); Bar., 38, 1003 (1900); WedeUad, 
Ber., 32, 617, 8681 (1899); 86, 788 (1902); 38, 
8791 (1903); 88, 1838 (1906); WedeUnd aad 
Oberbeide, ibid., 87, 8718, 8894 (1904); Wedddnd 
and rroelleh, iMd., 88, 8488 (1906); Pope aad 
Peachey, /. Chm. Boo., 76, 1187 (1899) ; Pope aad 
Harvey, ibid., 79, 888 (1901). 

MJnn., 397, 278 (1912). 
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these two lubetanoee are fundamentally 
different. This is easily demonstrated by 
a study of their solutions. When a water 
solution of trimethylmethozyammonium 
hydroxide (A) was heated, it decomposed 
quantitatively in accordance with the fol- 
lowing equation: 

(CH.) + OSJO + SJO. 

While trimethylhydroxyammonium methyl- 
ate (J3) showed a totally different behavior 

(B) (OH.)^z8cH.i5! = 

(0H,)^ = O-f CH.OH. 

In addition to these compounds, Meisen- 
heimer prepared a number of isomeric 
mixed dialkyl compounds, with methyl, 
ethyl and propyl radicals, e. g., 

and (C!H,),N — qq^’ , 

In every case, water decomposed com- 
pounds of this type to give a tertiary 
amine, an alcohol and an aldehyde ; but, in- 
variably, the radical which was eliminated 
as aldehyde was the radical which occupied 
“position four (4)“ and the group elimi- 
nated as alcohol always occupied “position 
five (5).’’ Meisenheimer stated that he 
never obtained even recognizable traces of 
the aldehyde which should have r^ulted if 
the group attached in position five had sep- 
arated in that form. His conclusions may 
be stated in his own words: 

Dureh dlese Beaktlon irt bewieien dais die 
beiden Alkozjgruppen nlelit in gleieher WelM an 
dat Stiekitoflatom gebnnden sind. 

The key to these disputed relations is 
easily furnished in terms of the electronic 
conception, by assuming that the one hy- 
droxyl (or alkoxyl group) is positive and 
the other negative ; thus : 

(A) (0H;*).-N:p + gZt?*{6i = 

(<»,♦)•- N + H -I- HiO^O, 


(B) (CH.*).. N - + gzi ^58 « 

(OB,*),mN;iO + OHi-h — O— -^H. 

It will be observed that the two groups, 
or, in the final analyses, the two oxygen 
atoms, upon which the electromeriam de- 
pends, are not linked directly, but through 
a third atom, nitrogen. 

BO + — A-I-— OH and HOH + — OB. 

This is undoubtedly responsible for the 
relative stability of these electromen as 
compared with others in which the atoms of 
different polarity are directly oonneoted; 
e. g., 

A+ — B and A hB. 

Here, again, the analogy to structure tau- 
tomen appears. Chemists have failed to 
prepare desmotrops of prussic acid, and of 
many other compounds in which the wan- 
dering atom passes from one atom in the 
molecule to another directly linked to it. 

HCNsrtCNH. 

The majority of successful separations of 
desmotrops lie among compounds in which, 
similar to the electromers described above, 
tautomeric changes involve two atoms not 
directly linked, but connected by a third 
atom. Thus, in the keto-enol and in the 
nitro-nitronic acid desmotrops, 

0 = i — — 

0 = N— CH?:±HON = C— 

A' " A ' 

the wandering hydrogen atom passes from 
carbon to oxygen not directly linked. 

2. Siereotners. — ^Meisenheimer** was the 
first to observe that amine oxides with three 
different radicals B B' B"N = 0, could be 
resolved into enantiomorphous modifica- 
tions. Amine oxides of this kind were pre- 
pared by oxidizing tertiary amines with 
hydrogen peroxide, or Caro's acid. Meis- 

«» Melienlielmer, B«r., 41, 8078 (1808) t Ami., 
888, 117 (1011); 800, 371 (1013). 
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enheimer and hia eoworken prepared 
methylethylaniline oxide, methylethyl-/?* 
naphthylamine oxide and other aimllar 
compounds, 


(CH,)(QA)(CtH.)N = 0 

(CH.)((\H.)(0«H,)N = O. 


The racemates vere resolved by means of 
d-bromocamphorsulfonic Mid or d-tartaric 
acid. After fractional crystallization and 
separation, each salt was converted into 
the active picrate, which was changed to 
the corresponding active chloride and 
finally into the active amine oxide itself. 

Previous attempts to resolve compounds 
with two like radicals, Na,bod, have been 
fruitless. Even compounds more closely 
allied to these amine oxides in form, such 
as N-methylpicolinium salts, N-methylqni- 
nolinium salts, could not be resolved by H. 
O. Jones.** Meisenheimer takes it for 
granted that an explanation of the stereo- 
isomerism is provided when he has called 
attention to the fact that, in the amine ox- 
ides, the doubly bound oxygen engages the 
valence which usually holds the acid rad- 
ical, while in the case of the compounds 
studied by H. 0. Jones, only non-ionizsble 
valences have been satisfied by doubly 
bound carbon. 

It seems that a more consistent explana- 
tion may be offered in terms of the elec- 
tronic viewpoint, if the amine oxides and 
their hydrates are assigned the following 
formulas : 


B + — 

B' -f-— N 
B" + — 

L 


_ -l-OH 
-t- — OH' 


® +— —4. 

B' + — N , +0. 
B" + — + — 

n. 


It must be assumed that Ibe linking in for- 
mula II. is similar to the grouping in for- 
mula I., in n far as its effect upon the 
asymmetry of the molecule is eoncemed, 
since amine oxides dissolved in benzene 
often show large rotations. The nitrogen 
atom, in either even, does not hold two Wte 
groupa, since the properties of positive and 
M H. 0. Jones, J. Ckem. 8oe., 88, 1400 (1008). 


negative hydroxyl are as divergent as those 
of positive and negative dhlorine. In this 
respect, the conditions are not the same as 
those in ammonium compounds of the 
form, Najbed, but are comparable to the 
condition existing in ammonium compounds 
of the general type, Nabcde. 

In conclusion, permit me to express the 
belief that chemists will soon oome to real- 
ize more fully that the recent investiga- 
tions into the structure of the atom have a 
practical bearing upon their particular 
problema. The study of electromers, and 
the investigations of the conditions under 
which they may be prepared, certainly fur- 
nishes an inviting field of research, which, 
in my opinion, is worth tilling, and can not 
fail to be productive of results of far- 
reaching importance to chemists. Fur- 
thermore, with our present limited knowl- 
edge of the subject, no one can predict in 
what manner the discoveries, sure to be 
made, may react to modify and clarify our 
theories concerning the structure of mat- 
ter, and, in particular, our vague notions 
of “chemical affinity.** 

Laudbb WiLLUic Jones 

Univxbsitt or Owoimnati, 

CiNOiNKATt, Ohio 


RECENT PHYSIOLOGY AND THE WAR* 

This theme, kindly suggested by Pro- 
fessor Sir James Dewar, is sufficiently 
large to preclude more than a succinct 
treatment of some outstanding points in 
the time permissible in a single lecture. 
But these points are of considerable inter- 
est and have a more than fleeting impor- 
tance. 

The flrst is that of fatigue, its measure- 
ment and incidence in factory employeas. 
The indices taken have been speed of out- 
put and quantity of output by groups of 
workpeople working under the oonditions 
of a munitions factory. An inference of 

1 Addisw before the Be](al laatttatloa of Gnat 
Britain, Pebnaiy 8, 1917. 
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praotioal value drawn from the ohaerva- 
tiona is that when the number of working 
honn per week was reduced from sixt^-two 
to fifty^flix the output actually increased. 
The reduction of the length of the working 
day by one hour per diem gave a rim of the 
total output of the week from an amount 
stated numerically aa 6,150 to an amount 
expressed as 6,769. The output per hour 
increased 22 per cent. The kind of work in 
this ease was "heavy,” namely, deep screw- 
cutting by hand. 

In another case, that of 200 women turn- 
ing aluminium fum-bodies, the reduction of 
the working hours per week from 68.2 to 
60 notably increased the total output, and 
of course still more the rate of output. 
From these and other examples the lesson 
seems to be that there is for manna] labor 
a certain length of working week, or work- 
ing month, best suited for satufactoiy pro- 
duction in permanence. The length varies 
with the class of the manual work. If a 
good efficiency is to be maintained in the 
factory this "most favorable” length of 
working month has to be followed. Before 
that it has to be found out and measured. 

The next point raised was the influence 
pf alcohol on the workers’ output. The 
question has at premet been attacked only 
in the laboratory so far as physiology is 
concerned. Physiological experiment shows 
that even a large single dom of alcohol — 
e. g., 40 c.o. — ^has little or no effect upon 
the muscles per te, but that it does impair 
the working of the nervous ssrstem which 
actuates the muscles. 

A suitable test in respect of the simplic- 
ity of the nervous centers involved in it is 
the knee-jerk. This is a familiar reaction 
to every physician; it is a reflex act, the 
spinal center for which has been thor- 
oughly investigated. The effect of a single 
dose of alcohol of 30 c.o. quantity diluted 
Hith 120 o.c. of water is to dimini sh and 
render sluggish the knee-jerk ; the speed of 


the responm is sometiineB decreased by 9.6 
per cent., the amplitude of the response 
lessened by 46.9 per cent. The greatest im- 
pairment of the reaction was noted about 
one hour after the dose. 

Another test of the effect of alcohol on 
the mumulo-nervouB actions was futnished 
by a very simple voluntary act. The per- 
son subjected to the experiment was re- 
auired to move one Anger to and fro, that 
is, to bend and straighten the Anger alter- 
nately, es rapidly aa possible. The rate of 
movement was examined before and after 
taking a dose of 30 c.c. alcohol diluted as 
above. This dom impaired the rate at 
which the oscillatory movement of the 
finger could be performed. The rate was 
diminished an hour after the dom by 8.9 
per cent. 

Such a movement is not well calculated 
to test that form of skill which consists in 
precision. Beamns were adduced for think- 
ing that a precision of movement is that as- 
pect of a mumolar act which will be most 
detrimentally interfered with by alcohol. 
The testing of alcohol effect by the ergo- 
graph seems to show that a moderate dom, 
say 30 c.c. of alcohol, in a person accus- 
tomed to moderate um of alcohol, does not 
appreciably impair the power of the move- 
ment nor its resistance to fatigue. But the 
movements chomn as suitable for ergo- 
graphic record are such as give little oppor- 
tunity for the exhibition of precision or of 
ddll of any kind. 

The next point dealt with was the at- 
tempt to devim some fluid which can be in- 
jected to counteract the effect of mvere loss 
of blood in the wounded. The properties 
desirable for the required fluid were shown 
to be : harmlessness in respect of avoidance 
of causing clotting in the circulation; res- 
toration of the volume of the fluid in the 
circulation ; maintenance of the du0 degree 
of viscosity of the circulating fluid, sinca 
on that factor depends the arterial and 
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capillary pressure; and, finally, preaerva- 
tion of the balance between the osmotic 
pressure of the fluid inside the blood-ves- 
sels and outside in the tissues. It was 
shown that considerable success had been 
reached in this problem by the experiments 
of Professor Bayliss and others. 

A final point dealt with was the treat- 
ment of tetanus by administration of ''anti- 
tetanus serum.’’ This serum is obtained 
from the blood of horses which have been 
subjected to gradually-increasing doses of 
tetanus-toxin, the poison produced by the 
tetanuB-bacillua. The high efficiency of 
thifl anti-toxic serum when used as a pro- 
phylactic was first demonstrated on man on 
a large scale by ita employment in the first 
autnmn of this war. Curves illustrating 
the statistics were ^own. The severe out- 
break of tetanus which ensued in the 
troops at the outset of the campaign was 
checked and practically stopped almost in- 
stantaneously by the orders that every 
wounded man, as soon as possible after be- 
ing wounded, that is to say, at the first field 
casualty-station, should receive a small in- 
jection of anti-tetanus serum from the im- 
munised horse. But the efficacy of the 
serum when once signs of tetanus have ap- 
peared in the patient is far less satisfac- 
tory. The remainder of the lecture was de- 
voted to discussion of why this should be, 
and in what ways the difficulty may be, at 
least in part, overcome. 

Gharlbb S. Shbbbinotok 


PRB-MEDICAL TRAINING IN 
CHEMISTRY^ 

As a country we are rubbing the sleep out of 
our eyes and willing wo had split the kindling 
and brought up the coal the night befora The 
akrm clock has been ringing for some time^ 

i Bead Wore the DiFidon of Biological Ohem- 
letiy, Ajmerlcan Oiemleal Sodetyi Boetoa, Bep- 
tember, 1917. 


but we have preferred our dreams of ease to the 
realities of necessities. 

The medical profession is awake and trying 
to start the water boiling, but finds it can not 
lay the fire. The wood and ooal are at hand, 
but the knowledge of their proper use is lack- 
ing. Now, more than ever, do progressive 
physicians realise the dependency of successful 
practise on a well-founded knowledge of the 
chemistry of the human body, and more than 
ever do they irritably contemplate their lade 
of preparation. 

This lack of preparation in a science so ob- 
viously fundamental to rational understanding 
of the human mechanism as to require no elab- 
oration, at present exists; that a continuation 
of this condition should be allowed is a parody 
ui>on our intelligence. 

The futility of expecting the physician to 
utilise all possible sources of relief to suffering 
without a knowledge of the application of basic 
chemical principles to the body reactions is 
apparent. 

It is equally as absurd to expect the medical 
student to appreciate or assimilate the possi- 
bility of chemistry being a practical science 
for hiB usee, if he does not have sufficient 
foundation in this subject before be enters Ike 
medical school The medical school is funda- 
mentally a school of applied science^ It is 
where the individual is taught science as ap- 
plied to the human body. Any attempt to 
teach a student biological chemistry without 
his having roceived an adequate foundation in 
the fundamental principles of chemistry in 
general, and to expect him to know much 
of anything when we are through with him, is 
as idiotic as to try to teach calculus to men 
who have yet to know algebra. The foundation 
must be laid in the pre-medioal work. 

It is only in recent years that the teaching 
of elementary chemistry has been dropped 
from the medical curriculum. Unfortunately 
however even to-day it is only the few schools 
interested in taming out doctors instead of 
groups of men competent to pass State-board 
examinations, that have adapted themaelves to 
the logical demand of the times as justified by 
the ever-inoreosing ^lioability of chemical 
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■demoe to nodical praotii^ and brooffht about 
thia nooessaiy change. 

It is admitted that plausible excuse for this 
disoiderlmess eodsts. The appearance of chem- 
istry as a jual aid to diagnosiB and treatment 
from the Stygian darkness has been not only 
remarkable for the rapidity of its developm en t, 
but amaxing in its stability. A new phase in 
medical knowledge has been produced through 
the pressure of the disooveries of countless in- 
vestigators. And it is not surprising that the 
now should-be obsolete system clings tenaci- 
ously to the older but invalid conceptions. 

It is well recognised that the efficient prac- 
tise of medicine entails a scientific knowledge 
of ever-widening scope. It is therefore of the 
greatest importance that a proper selection of 
scientific information be presented to the pros- 
pective medical student for his assimilation. 
Purposeless instruction, from the point of view 
of the pre-medical student, is haphazard and 
yields results that are worse than nothing. 

Conscientious objectors will mentally raise 
the objection that the premedical requirements 
are already wdl set down m the regulations of 
the various medical schools and by the Ameri- 
can Medical Association. From the quantita- 
tive standpoint this is largely true, but from 
the point of quality the field is barren. And 
whereas these dicta were suffloieni for the time 
and admirable in that an appreciation of the 
increasiiig importance of chemistry to the 
practise of medicine was diown, yet such ad- 
vantages are now possible to be derived from a 
more exact definition of requirements that a 
change is imperative, else stagnation will 
set in. For mark you, while directions are 
given that so much inorganic, and so much 
organic, and so much advanced chemistry 
should be given, nothing is said about what of 
inorganic, and what of organic or what of ad- 
vanced should be taught. To chemists it is a 
matter of individual experience that any of the 
various branches of the soience can well occupy 
the studies of a lifetime. 

So why try to make the pre-medical student 
a chemist He wants (to be a doctor, and be 
wants to learn what of chemistry there is that 
can help him to be a better doctor. But in- 


stead of getting what he wants he is put 
through the mill with the students who wish to 
enter upon chemistry as a life work, gets so 
far and no farther, wonders what it is all 
about, takes a good dose of physic in the form 
of an examination and gets rid of all he had 
taken in. If the college instructors of pre- 
medical students should look upon them as a 
problem in research, the results would never 
see the light 

Now thia pre-medical training in chemistry 
is essentially a question of whai instead of 
hoy> much, and the decision as to the subject- 
matter to be offered for utilisation is not eqie- 
cially difficult if one cares to look into a bio- 
logical chemistry for a few hours. What the 
pre-medical student needs is to learn the fun- 
damental principles common to all chemical 
reaction. He does not need encyclopedia de- 
tails. Principles are to details as granite is to 
points in the work, they should not be ob- 
scured by a fog of wearying and relatively un- 
important details. Let me illustrate; the 
understanding of the nature of oxides is a 
principle, the number and formuhs of the 
oxides of iron is an unessential detail, and 
again, the phenomena of isomerism is a prin- 
ciple^ the ability to enumerate all possible iso- 
moridos of a given compound is detaiL 

Principle must not be subordinated to de- 
taiL 

Human health and happiness rests to a great 
degree in the physician’s hands. The true 
physician must be a true diagnostician. He 
can not be a diagnostician if he lacks power of 
observation and ability to carry on deductive 
reasoning. Where better can he gain this 
fundamental training than in chemistry t 
And can he get thia point of view in a 
mind befuddled with inconsequential detail! 
Another essential attribute of the efficient doc- 
tor is technique. The ability to rapidly, 
smoothly and accuratdy carry on d^oate 
manipulations is a prime requisite for adequate 
medical service. What teaches this better than 
intensive training in quantitative analysis! 
Can we conclude from the results handed over 
to us that these things have been done! We 
can not 



506 


8CIBNOB 


[N. EL VoL. ZLVI. Kdk 13M 


Any teacher of biokgioal bhemiatry in a 
medical achool knows how flimsy a chemical 
structure has been erected in the minds of the 
students coming to him, and that the informa- 
tion acquired is about as useful as is a cobweb 
for catching fl^ 

The causes of this are sdf -evident Probably 
the most satisfying reason lies in the newness 
of the possibilities of the application of the 
Bcienioe of chemistry to diagnosis and treat- 
ment The collegiate instructor has failed to 
appreciate the progressive utilisation of chem- 
istry by the biological acienoes. There is a 
chasm between what the instructor knows and 
attempts to teach to the pre-medical student 
and what the premedical student needa And 
as a. result the student falls into the chasm, 
and is lost It is the job of the oollec^te in- 
structor to bridge the gap through constructive 
cooperation. The medical-school instructor has 
not been sufficiently insistent on preliminary 
requirements from a qualitative standpoint, 
nor has be shown any special inclination to 
relate the needs of the situation. These facts 
when coupled with the disinolination of the 
ooUege teacher of chemistry to break away 
from the classical and now obsolete methods of 
teaching and inaugurate a system adapted to 
the demands of the times give some explana- 
tion of what at present confronts us. There is 
at hand a supply of potential useful informa- 
tion that lacks efficient assimilation because of 
the lack of understanding of fundamental 
principles. 

The remedies are obvious — an attempt by the 
collegiate instructor in chemistry to learn 
something of what ohomistiy is doing in biol- 
ogy, a measure of cooperation between teachers 
of biological chemiatiy and the pre-medical in- 
struotors, a willingness on the part of the lat- 
ter to recognize the validity of the wishes of 
the former, an outline of preparedness from the 
qualitative point of view, and a realization 
that true preparedness rests on understanding, 
while understanding can only oozne when de- 
tail is subordinated to prindplsL 

Esedb&iok S. Hauicm 

HAXVAXD HIDIOAL fiOHOQL 
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BRITISH IXPERIHENTAt STATION FOR WJSWL 
RBSBARCR 

Thb Fud Besearch Board of the Depart- 
ment of Sdentiflo and Industrial Besearch 
has issued a report, signed by Sir Oeorge 
Beilby, the director of fuel research, describ- 
ing the scheme of research they have adopted 
and their plan for the establishment of a fuel 
research station on an industrial scala 

It IB stated in the London Time% that in a 
previous report, which has not been published, 
they stated that they had in view two main 
lines of research: (1) A survey and classifica- 
tion of the coal seams in the various mining 
districts by means of chemical and physical 
tests in the l^ionitory, and (2) an investiga- 
tion of the practical problems which must be 
solved if any large proportion of the raw ooal 
at present burned in its natural state la to be 
replaced by the various forms of fuel obtain- 
able from ooal by processes of carbonization 
and gasification. 

At one time it was thought that the former 
line of inquiry could be proceeded with in ad- 
vance of the second, but further consideration 
has shown them to be so interd^)endent that 
they can be most satisfactorily dealt with side 
by side. However, in pr^aration for the or- 
ganization of the first line of inquiry, an ex- 
perimental study of standard methods for the 
examination of ooal in the laboratory has been , 
made^ and as the result of work carried out 
for the board in the Fuel Laboratory of the 
Imperial College of Science a test has been 
elaborated which, by direct weighing end 
measurement, gives the yields of gas, oil, 
water and carbonaceous residue that result 
from carbonization at any definite temperature. 

Among the problems to be investigated are: 

X. Oaa the 36 to 40 million tons of raw ooel used 
every year for domestie heating be replaced wholly 
or partially by smokelefe fuel, solid or gaseous, 
prepared by the earbonlsation of this eoalt 

8. Can adequate supplies of fuel for the Navy 
be obtained by carbonising the ooal at present 
used in Its raw form for industrial and domestie 
pnrposeif 

8. Osn BuppUee of town gss be obtained more 
economically and conveniently by msthoda cf esr- 
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bonitttliwi ud guiflcfttloai other theii ihoee now 
wed in gns woiket 

4. Ovi deetrle power be obUined more ehenpty 
If the eoal need for steam ndsiiig is first sob- 
Jeeted to proeesses of earbonlsatlon and gulfica- 
tiont 

5. Win the more sdentifio derelopment of the 
preparation and use of fuel, which would be im- 
jdled in the sueeenful working out of the forego- 
ing questiona, enable the peat deposits of the 
United Kingdom to take a serious place as eeo- 
nomie sourees of fuel for Industrial purposest 

fi. Oan the use of gaseous fuel in Industrial 
operations be forwarded hj the development of 
more scientific methods of combustion in the fur- 
naces, mufliee and ovens used in metallurgleali 
eenunie and chemical operationsf 

Answers to these questions, the report points 
out, will be obtained only by coordinated re- 
search carried on the lines of a broad and 
well-considered scheme, but at the same time 
the Fuel Besearoh Board think it is to be ex- 
pected that solutions of some of the problems 
will be supplied by workers in the industries, 
and they would regard it as a great misfortune 
were the establishment of a government or- 
ganisation for fuel research to result in dis- 
couraging or in any way limiting the activi- 
ties of outside workers or organisations. 

It was realized that the conditions required 
for the research station could be fulfilled only 
by a site in the neighborhood of a large gas 
works. Some months ago the director of Fuel 
^e8ea^oh approached Dr. Oharles Carpenter, 
the chairman of the South Metropolitan Gas 
Company, and subsequently Dr. Carpenter on 
behalf of the directors of his company, made 
the following very generous offer: 

1. To lease the government at a peppercorn rent 
soiflelent land at the Bast Oreenwlcb gasworks for 
the erection of the reeeaich station. 

2. To prepare drawings and specificattons for 
the station on lines laid down by the board and to 
make eontraets for Its erection; and 

8. To give every faeUity for the transport of 
eoal and other suppliee to the station and to take 
over at market prices the surplus products, gas, 
tar, Uqaor and coke, resulting from the operatiou 
of the station. 

The site consists of a strip of level ground, 
about 260 feet wide by 700 feet to 800 feet long. 


situated on the main siding which connects the 
gas works with the South-Eastern Bailways 
and possessing access to an existing road. The 
station, as planned, will be capable of any ex- 
tensions required for future resear<fiies. Of 
the four acres to bo leased, only one acre will 
be occupied by buildings under the present 
schema Further, a large part of the equip- 
ment of the buildings will be of a permanent 
character and will serve all the general pur- 
poses of a research station. Future exten- 
sions, therefore^ will not repeat this pernut- 
nont equipment, but will be based upon it. 

THB COLUICBIAN INSTITUTE 

The great scientific bureaus of the govern- 
ment at Washington with their thouaands of 
employees dealing with the country’s problems 
in every branch of science, and the important 
loomed societies and scientific establishments 
of the national capital, were influenced in 
their early growth and development in a 
greater or less degree by a scientific society 
which flourished in Washington during the 
early years of the last century. The Oolum- 
bian Institute for the Promotion of Arts and 
Sciences, now all but forgotten, was the first 
learned society established in Washington, its 
organization dating from June, 1816, sixteen 
years after the occupation of the city as the 
federal capital, and less than two years after 
the invasion by the British troops. The 
population of Washington was at Uiat time 
little more than 10,000, and the repair and 
reconstruction of the public buildings was still 
in the initial stage. The history, organization 
and achievements of this society are fully de- 
scribed in an interesting Bulletin of the 
United States National Museum by Mr. 
Richard Bathbun, assistant secretary of the 
Smithsonian Institution, in charge of the Na- 
tional Museum. 

The objects of the Columbian Institute, 
which was chartered by Congress in 1818 for 
a term of twenty years, were os a whole very 
diversified, those specifically named in the be- 
ginning having been almost wholly of a utili- 
tarian nature, such as the government has 
from time to time assumed and made the basis 
of the work of several Boientifia bureaus. 
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Four years later, however, an organisation was 
adopted which gave to the Institute the lati- 
tude of a oomprehensive learned society. 
Among all the activities planned only a few 
were in any way conspicuously carried out, in 
default of the necessary support, the most im- 
portant and material of these being the estab- 
lishment of a botanic garden and a museum. 
The former occupied the extreme eastern end 
of tile Hall which then approached much 
nearer the capitol than at present, and in- 
cluded the site of the present United States 
Botanic Garden. 

Starting with a cabinet of minerals which 
remained predominant in this connection, this 
feature soon developed into a general though 
small museum, containing specimens of sool- 
Qgy, botany, ethnology, archeology, fossils, etc. 
Transferred to the National Institution in 
1841, some of the objects are now readily dis- 
tinguishable in the United States National 
Museum, forming, it may be claimed, the 
nucleus of its ooUectiona 

The institute obtained its meeting places 
and accommodations for its museum mainly 
through the favor successively of the execu- 
tive departments, the municipal government, 
and Oongrass. It was first located in 
Blodgetis Hotel, containing the general post 
office and the patent office^ followed by the 
treasury department and city hall, being 
finally assigned a permanent home, in 1824, in 
the western addition to the capitol building, 
which had just been completed. The use of 
tiie site for its botanic garden was also a 
grant from Congress. 

However unfortunate in the realization of 
its ambitions, the Columbian Institute never- 
theless occupied an enviable position among 
the earlier associations of this country for the 
breadth and importance of its object, even 
if they be regarded only in the nature of sug- 
geetiona, whi<^ have since been so fully recog- 
nized in the organization of the government 
and elsewhere, and for its hearty and unsdfish 
efforts to carry them out The Columbian 
Institote owed its establishment and early 
successes to a masterful mind, that of Dr, Ed- 
ward Outbu^, then a surgeon in the Navy, 


and the first president of the sooie^, though 
acknowledgments are also dne to Thomas Law 
for the suggestion of such a sooiefy at the seat 
of government 

The membership of this institote included 
a great many of the prominent men of every 
walk of life in Washington, among them John 
Quincy Adams, Andrew Jackson, John C. Cal- 
houn, Henry Olay, and wdl-known representa- 
tives of the Army, the government service, the 
medical and other professional 

AWARD OP THE JOHN SCOTT LBOACT MEDALS 
AND PREMIUMS AND OP THE EDWARD 
LONQ8TRSTH MEDAL OP MERIT 

Thb city of Philad^hia, acting on the 
recommendation of The Franklin Institute, 
has awarded the John Scott Legacy Medal 
and Premium to Alfred Bishworth Tattarsall, 
of London, England, for the Midget ” Mar- 
vel Flour MilL 

This device is a small and simple form of 
flour mill, designed to enable local millers to 
make a good grade of flour at a oomparativdy 
low cost. It is of especial value in farming 
communitiee in whidi the flour mills run by 
water power have been abandoned. 

And has also awarded the John Scott Legacy 
Medal and Premium to Max Ulrich Schoop, 
of Zurich, Switzerland, for the Schoop Metal 
Spraying Process. 

In this process, wire of some easily fusible 
metal, like zinc, is fed into a device called a 
spraying pistol. The wire passes through a 
tube and at its end comes into contact with 
burning gas, by which it is mdted, and the 
molten metal is sprayed by an air blast upon 
the surface to be covered. The use of this 
process has been found to greatly increase the 
life of patterns for castings. 

The John Scott Legacy Medal End Premium 
has also been awarded to Thomas A. McOall, 
of South Akron, Ohio, for his inventions em- 
bodied in the early development of the Hooven 
Automatic Typewriter, and to John H. Fil- 
lings, of Hamilton, Ohio, for his inventions 
and improvements embodied in its later de- 
velopment. 

The Franklin Institute has awarded its Ed- 
ward Longstreth Medal of Merit to The 
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Hooven^ Ovens, Beatsohler Oompany, of 
Hamilton, Ohio, for the derdopment of in- 
genioas methods used in the manufacture of 
this ty pew ri ter. 

This mabhine is capable of producing type- 
written form letters much faster than they 
can be written in the ordinary way. 


SCIENTIFIC NOTES AND NEWS 

A SPBOiAii board of chemists to investigate 
explosives, the uses of gases in warfare and to 
act as advisers to the Bureau of Mines, has 
been appointed. The board will study the 
problem of increasing the production of ma- 
terials used in explosives manufacture and 
will advise the bureau in the operation of the 
recently enacted law regulating the sale of ex- 
plosives. The members are: Dr. William 11. 
Nichols, of the General Chemical Company, 
New York, chairman; Professor H. P. Tal- 
bot, head of the chemical department of the 
Massachusetts Institute of Technology; Wil- 
liam Hoskins, of Chicago, a consulting chem- 
ist; Professor H. P. Venable, of the Univer- 
sity of North Carolina; Professor E. C. Frank- 
lin, of Stanford University, and Dr. Charles 
L. Parsons, of the Bureau of Mines. 

President J. G. Sohuhman, of Cornell Uni- 
versity, has announced that the State Food 
Commission, of which he is a member, had 
completed its organisation. Its work is now 
in three divisions— production, under Commis- 
sioner Wieting; distribution, under Commis- 
sioner Mitchell, and conservation, under Com- 
missioner Schurmau. For each of these 
divisions a bureau has been established with a 
director at its head. Calvin Huson, a former 
oommissioner of agriculture^ heads the bureau 
of production, and Cyrus Miller, a lawyer of 
New Tori^ City, the bureau of distribution. 
Professor Howai^ E. Babcock, of the State 
College of Agriculture at Cornell, now di- 
rector of Farm Bureaus, has been appointed 
director of the bureau of oonservation. Pro- 
fessor Baboook will receive a leave of absence 
from the universi^ for the period of his serv- 
ice with the Food Commission. 

The mission sent to France by the Bocke- 
feller Foundation to assist in combating the 


threatened increase of tuberouloBis has de- 
cided to work in three sections under the gen- 
eral direction of Dr. Livingston Farrand. 
The first section will establish in one of the 
arrondissements of Paris and in certain large 
provincial towns a complete antituberculosis 
organization consisting of dispensaries, clin- 
ics and laboratories, with provision for domi- 
ciliary attendance. This section will be di- 
rected by Dr. Miller. A second section, under 
Dr. Charles White, will undertake the distri- 
bution of assistanca A third section, under 
Professor Gunn, will be concerned with the 
education of the public; it has already com- 
menood to organize traveling exhibitions, 
meetings and kinematogrraph diqilays. 

The British Industrial Besearch Committee 
of the Board of Education have made a grant 
to Professor G. H. Bryan, F.B.S , of the Uni- 
versity College of North Wales, which will 
enable him to devote the whole of next session 
to the carrying on of some special research 
work m aeroplane construction of national 
importanca In the first instance Professor 
Bryan proposes to work at the University of 
Bristol. 

The following-named ofBcer^ Engineer 
Officers' Beserve Corps, are relieved from duty 
at the Engineer training camp, and will re- 
port by letter to the director, United States 
Geological Survey, for assignment to duty 
connected with military mapping: From Fort 
Leavenworth, Bans., Second Lieutenants 
Elmer LeC. Goldsmith, John W. Lewis, Ed- 
ward J. Francis, Elmo N. Murphy, Carl B. 
French, William D. Lewis, and Charles B. 
Moore. From American University, District 
of Columbia, Second Lieutenants Charles M. 
Madden, Edward H. Stelle, Frederic E. Smith, 
Edward P. Asbury, George B. Davidson, 
Frederick W. Look, Gordon D. Cooke, Joseph 
W. Geary, Jr., and Walter K. Wood, and also 
Second Lieutenant Herman J. Switzer, Engi- 
neer Officers' Beserve Corps. 

Mr. a H. Gilbert has accepted a position 
as a pathological inspector with the Federal 
Horticultural Board with headquarters at 
Washington, D. C. Mr. Gilbert vras formerly 
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taiooiate professor of botany at the University 
of Eentooky. 

Ukdb a grant from the American Aasooia- 
tion for the Advancement of Soiencei Dr. 0. 
H. Eauffman spent the month of August, 
1917, in the state of C3olorado studying the 
genus Cofiinariua for his proposed monograph. 
In September, Dr. Kauffman began his work 
as a pathological inspector with the Federal 
Horticultural Board with headquarters at 
Washington, D. 0. 

Thk Herbert Spencer Lecture for 1917 was 
ddivered by Professor Emile Bontrouz, mem- 
ber of the “ Institut ^ and the French Acad- 
amy, and Doctor of Letters of the University 
of Oxford, on October 20, in the Oxford Uni- 
versity Museum. The subject of the lecture 
was " The relation between thought and ac- 
tion from the German and from the cUasioal 
point of view.” The lecture was delivered in 
English. 

Thi Bradshaw Lecture on The causes of 
disease” was given before the Boyal College 
of Physicians on November 8 by Professor 
Ernest S. Beynolds, physician to the l&n- 
chester Boyal Infirmary. The FitzPatrick 
lectures were delivered on November 18, 14 
and 15, by Dr. Arnold Chaplin, known for his 
studies of the Napoleonic period, on “Medi- 
cine in England during the reign of George 

m,” 

Dr. J. S. Futt gives this year the course 
of twelve Swiney lectures on geology at the 
Boyal Society of Arts on Tuesdays, Thurs- 
days and Fridays, beginning on Tuesday, No- 
vember IS. The subject is “ The Mineral Be- 
■ources of the British Empire.” 

Memorial services were held at Oomdl 
University Medical College for the late Dr. 
Lewis A. Stimson, professor of surgery at the 
colleflpe from the time of its foundation in 
1898 to his death on September 17, this year. 
Among the speakers were Mr, Elihu Boot^ 
Presideat Jacob Gould Schurman, of Cornell ; 
Dr. Oilman Thompson, professor of medicine, 
emeritus; Howard Townsend, president of the 
board of governors of New York Hospital, 
and Dr. Edward L, Keys. 


PaovKSSoa Edward Hull, IXuD^ FILS^ 
late director of the Geological Survey of Ire- 
land, died on Ootobeir 18, in his eighly-ninth 
year. 

A BBonn tablet oommemorating Dr. Simon 
Baruch’s connection with the campaign for 
public baths in New York City was unveiled 
at the Simon Baruch Public Bathe, fomterly 
the Bivington Street baths on Oot<Aer 29. 
The tablet was donated by Mrs. Belle Baruch 
through the Association for the Promotion of 
Hygiene and Public Baths. Borough Presi- 
dent Marcus M. Marks made the address of 
acceptance in behalf of the city. 

Nature states that the late Mr. Oawthron 
left £260,000 to the city of Nelson, New Zea- 
land, for scientific research. The trustees ore 
the bishop of the diocese, the member for the 
district, the mayor of Nelson, two chairmen 
of local bodies and a personal friend of the 
.deceased. The site of the proposed institute 
has been purchased, and the appointment of 
a director and staff is under consideration. 
The objoot of the institute is, primarily, scien- 
tific research work for the benefit of the prov- 
ince of Nelson and the Dominion of New 
Zealand. The province of Ndson is mostly 
concerned with fruit, agriculture and miner- 
als. 

UNIVERSITY AND EDUCATIONAL 
NEWS 

Bt recent decision of the court Wilberfcnroe 
University has come into possession of $80,000 
of the Charles Avery estate in Pittsburgh. 
The fund is to be used for endowment pur- 
poses. 

CoiiiUTTBES representing Leander Clark 
College, of Toledo, and Ooe OoUege, of Cedar 
Bapids, recently voted to merge these two in- 
stitutions. Ooe Collage will absorb Leuder 
Clark with its endowment of about $250,000. 

Stb Willum Tatbm has given £26,000 for a 
laboratory at the University College of South 
Wales, Cardiff. 

As has been already announced Dr. Balph 
H. McKee has been appointed to take charge 
of the graduate work in indnitriol organic 
chemistry (d^Mutment of chemical engineer- 
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inff) at Oolumbia IJniwtity, New York 0it7. 
Th. MoKee was at the head of the department 
of dhanutiT of the TTniversity of Maine from 
1909 to 1916« leaving this position a year ago 
to enter commercial chemical work in New 
York Oity as head of the research department 
of the Tennessee Oopper Company. While 
at Maine he initiated and developed the de- 
partment for the making of pulp and paper, 
the first of its kind to be established in any 
college in this country. 

The personnel of the department of geology 
and mining engineering at Iowa State Col- 
lege, Amoo, la., is now as follows* Head of 
department. Dr. S. W. Beyer, who is also dean 
of the division of engineering, vice A. Mar- 
ston, now major of the Battalion of Engineers, 
Iowa National Guard; L. C. Hodson and Dr. 
S. L. Oalpin, associate professors of mining 
engineering ; H. F. Staley, professor of 
ceramic engineering; Dr. Ghas. A. Mann, as- 
sociato professor of chemical engineering; 
John E. Smith, assistant professor of geology. 

Da. J. E. Moer, University lectmrer in geol- 
ogy in Cambridge University, has been elected 
to the Woodwardian professor^ip of geology 
in succession to the late Professor McKonny 
Hughes. 

F. DE Quervain, professor of surgery at the 
University of Basle, has accepted a call to the 
medical faculty of Berne as successor to 
Professor Kooher, 

J. Jaoasbohn, professor of dermatology at 
the University of Berne, has been appointed 
professor in Breslau in succession to Pro- 
fessor Neisscr, who died some months ago. 


DISCUSSION AND CORRESPONDENCE 

AN BXTRAO&DINARY RAINFALL RECORD 

Duriko a recent visit to the Hawaiian Is- 
lands, I had occasion to do some collecting on 
Hauai, the northern island of the group. 
While there I made a trip to a region of 8u<fii 
eortiaordinary precipitation that it seemed 
worthy of record 

The island is almost circular in outline, 
rather lees tb*" thirty miles in its greatest 
diameter. It oonsivts for the most part of a 


plateau avengiz^ about 8, 500-4,000 feet in ele- 
vation, but rising to a littie over 6,000 feet at 
Mt. Waialeale, almost in the oenter of the is- 
land. 

As in all the Hawaian Islands the windward 
(NE.) ride has a very heavy predpitation, 
while on the loeward side the rainfall is very 
light. 

The central part of Kauai, culminating in 
Mt Waialeale, has the heaviest precipitation of 
any station in the Hawaiian group, and can 
be equalled by vexy few regions anywhere^ 
where rainfall data have been kept In one 
year over 000 inches fell, and for the five 
years — 1912-1916 — ^the average was slightly 
more than 500 inches. 

Waialeale is seldom free from rain clouds, 
and the precipitation is almost incessant In 
oousequenco the whole region near it is a bog, 
partly covered with a forest of low trees, 
thickly draped with dripping masses of mosses 
and liverworts, but a good deal of the region, 
including the summit of Waialeale, is an open 
bog, covered with coarse grasses and sedges, 
with a few stunted shrubs and various obarao- 
teristic bog plants. 

TABLE I 

Precipitation at WaUUeale, Island of Kauatf Terri- 
tory of jffavaU 

liHevatlon above sea level 5,070 feet 


Yoftr UalaraU Id Inidifl 

1»12 899J8 

WIS 463.00 

1014 610.00 

1016 600.00 

1016 680.70 


Ftvcfpitation at tfaimea Village, Island of Kaaal, 
Territory of Saualt 
ElevEtlon above lea level 10 feet 


Yddt lUlnimH In liu/hm 

1012 20.60 

1013 83.66 

1014 84JS0 

1016 13.40 

1016 88.06 


Dletanee Waimea to Waialeale (air line) U.0 
allia. 

guide on thia expedition me Mr. W. V. 
Hardy; hydiographer of the United Statea Geo- 
logical Survey, who has been keeping reootde 
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on Mt. Waialeftle for the past six yearSi I am 
under great obligation to Mr. Hardy for many 
kindnesses^ and I am indebted to him for the 
accompanying tables. The second table shows 
the rainfall data for Waimea, a village on the 
leeward coast of Kauai. 

Douglas H. Campbell 
Stampqbd UMivnaiTri 
Calipobmu 


QUOTATIONS 

THE ROCKEFELLER HEALTH RESEARCHES^ 

Tub third annual report of the Rockefeller 
Foundation, the International Health Board 
(known previously as the International HealUi 
Commission), deals with the year 1916. The 
general summary, which precedes the details 
of different states and countries, shows that in 
addition to ankylostomiasis, malaria and yel* 
low fever have been dealt with, and this would 
seem to indicate that the Board is prepared 
to tackle all tropical disease where the neces- 
sity arises. As regards the first of these 
scourges, ankylostomiasis, it is stated that ac- 
tive measures to control and prevent the 
disease are now in operation in Kentucky, 
Louisiana, Mississixipi, North and South Caro- 
lina, Tennessee;, Texas, and Virginia in the 
United States; in certain West Indian islands 
— Antigua, Grenada, St. Lucia, St. Vincent, 
and Trinidad; in British and Dutch Guiana, 
Costa Rica, Guatemala, Nicaragua, Panama, 
Salvador, in South America; and in Ceylon 
and Siam in the East Such widespread work, 
properly controlled as this is, and with no 
lack of funds to support it, is bound to do 
good, and, though remarkable results can not 
be looked for in a few years, nevertheless re- 
sults will come, all in due time. To ensure 
this, permanency of the work is essential, as 
otherwise matters would quickly drift book. 
The sanitation of many of the small tropical 
towps and villages at the present day is very 
similar to that which existed in England a 
hundred years ago, and only time and much 
labor will bring them into line with modem 
sanitary ideas. As many tropical maladies 

iN. Goonnaghtigli, Arch, Add. Belgu, Paris, 
1017. Toss LXX., p. 697. 


are msect-bomep study of the habits of the 
insects oonoemed is essential, and engineer- 
ing works, large and small, may be required 
to abolish tiieir different breeding grounds. 
The importance of ooUeotive investigation and 
organized campaigns in such a task is mani- 
fest, and it is here that the great value of 
the efforts of the International Etealih Board 
lies. The report describes fully the means 
adopted in the fight against ankylostomiasis. 
Of great interest also is the work of the com- 
mission appointed by the board to inquire into 
the problem of yellow fever centers in South 
America. The report states that the only 
endemic center of the disease in South 
America at present is Guayaquil, Ecuador, 
though certain sections of Colombia, Vene- 
zuela, and the adjacent West Indian Islands 
are also under suspicion and require close ob- 
servation. The eradication of the disease, 
with this knowledge as a guide, is feasible. 
The report suggests that Mexico and West 
Africa should similarly be examined. Experi- 
ments upon the control of malaria have also 
been commenced, and those will be extended 
in due course. Further, a new school of 
hygiene and public health ha9 been established 
in Baltimore by the Rockefeller Foundation 
in connection with '^^i^ohns Hopkins Uni- 
versity, and is to be opened this month with 
Dr. William H. Welch as director. Three 
main purposes will be served by the new school : 
first, to furnish trained men on whom the 
board may draw ; secondly, to serve as a train- 
ing center to which students from other coun- 
tries may bo sent for instruction ; and, thirdly, 
to provide a laboratory for solving soientifio 
problems which arise. This Rockefeller 
Foundation is a splendid conception. Un- 
trammelled by questions of expense, its activi- 
ties are unlimited, and the benefits it eon and 
will bestow upon mankind in the tropics are 
inestimable. It is a dream the original work- 
ers in tropical medicine often dreamed, and it 
has come true. Finally, a word of oongratula- 
tion is due to Dr. Wiokliffe Rose, its able 
director-general, fop the work ha has already 
aocompliahed. Long may he continue to di- 
rect its energies . — Briiuh Medical JaumdL 
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SCIENTIFIC BOOKS 
On Orowth and Form, By D’Arot Wbnt- 
woBTH Thompson. Cambridge UniTeraity 
Fteea. 1917. 8vo. 779 pages with 408 
test^figures. 

In the author’s own words the purpose of 
his book is to show ^'that throughout the 
whole range of organic morphology there are 
innumerable phenomena of form which are 
not peculiar to liying things, but which are 
more or lees simple manifestations of ordinary 
physical laws.” This thesis Professor Thomp- 
son elaborates in a moat interesting manner, 
developing with the aid of our fuller knowl- 
edge of physical forcos and of the conditions 
under which they act, the mode of study 
initiated by Borelli many years ago, and ap- 
plied, more recently, with sinking and sug- 
gestive results, to several forma of organic 
activity by Bhumbler, Leduc, Prsibram, 
ICaoallum and others. These results snd 
many others less familiar receive clear ex- 
position, but tbo book is for from being a 
mere compilation, a refreshing originality, 
being characteristic both m subjoct matter 
and in the manner of its presentation. 

The contest between the vitalistic and 
mechanistic views of the phenomena of life 
has been carried on by generation after gen- 
eration of men and always with the strategic 
results of the struggle in favor of the mechan- 
ists, as one vitalistic stronghold after another 
has fallen. The attack is drawing ever nearer 
to the central citadel and Professor Thomp- 
son’s book is a massing of the attacking 
forces before this citadel. But the author 
with all his enthusiasm, reoognixea limita- 
tions in his resources, ^Nor do 1 ask of 
physics,” he soys,” how goodness shines in 
one man’s face and evil betrays itself in an- 
other. But of the construction and growth 
and working of the body, os of all that is of 
the earth earthly, physical science is, in my 
hnmble opinion, our only teacher and guide.” 
Pqyohio phenomena are outside the limits of 
his attack. Even with this limitation, how- 
ever, the book is one of the strongest docu- 
ments in support of the mechanistic view of 
life that has yet been put forth. 


It would be difficult to give an adequate 
r^uxn4 of the contents of a book, so crowded 
with facts and ideas of the greatest interest 
to morphologists; it must suffice mer^ to 
mention some of the problems treated. One 
finds an interesting discussion of the physical 
factors determining the sire of organisms, 
especially interesting being the consideration 
of the conditions which may determine the 
minimum sise of a living organism. This is 
followed by a chapter on the factors deter- 
mining growth and then follow chapters on 
the structure and form of the cell, in which 
the phenomena of karyokinesia ore regarded 
as analogous to, if not identical with those 
of a bipolar electric field,” and the forms 
assumed by organisms as expressions of the 
law that a liquid film in equilibrium assumes 
a form which gives it a minimal area under 
the given conditions. In this connection 
Professor Thompson expresses the opinion 
that in the simpler organism, whose form is 
due to the direct action of a particular phys- 
ical force, similarity of form is not neces- 
sarily an indication of phylogenetic relation- 
ship. 

The form of the cell in cell-aggregates is 
then taken up, the arrangement of the divi- 
sion planes being considered as illustrations 
of the principle of mmimol areas, and the 
author then passes on to the consideration of 
concretions and spicules. This involves as 
an essential problem the question of crystal- 
lisation in the presence of colloids, a question 
concerning which there is much yet to be 
learned. The further discussion of the forms 
assumed by spicules leads to their division 
into two groups, those of intracellular origin 
and those that are intoroellnlar, linear growth 
of the former under restraint leading to forms 
which have for their mathematical basis geo- 
detic curves, while in the case of the latter 
the phenomena of adsorption and the deposit 
of the ciystalline material on interfaces are 
held to be sufficient for the explanatioD of 
even the marvellously complicated radiolariau 
skeletons. 

The mathematical properties of the log- 
arithmic spiral as applied to the forms shown 
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by molliucon and foraminiferal Bhellfl are then 
diBcnased and from this to a consideration of 
the form of boms and tusks the passage is 
easy. A brief discussion of phyllotaxis fol- 
lows and is succeeded by a chapter on the 
dupes of eggs and other hollow Btruotures, 
after which one finds an interesting descrip- 
tion of the mechanical principles illustrated by 
the structure of individual bones and by the 
dceleton as a whole. The concluding chapter 
ia an exposition of Profeasor Thompson’s 
method of comparing the form of different 
organismsi or of their parts, by inscribing, 
for example, the outline of the skull of 
Hjfracotkerium in a system of Cartesian co- 
ordinates and then determining the defor- 
mation of the system necessary for a similar 
inscription of the outline of the skull of a 
horse. A graphic representation is thus ob- 
tained of the manner of growth characteristio 
of this particular line of evolution, and the 
method may thus serve in certain oases as a 
teat of phylogenetic affinity. 

This brief outline may give some idea of 
the scope of the book, but it altogether fails 
to indicate the interesting and suggestive 
manner in which the various topics are 
treated. Frofeasor Thompson’s style is marked 
by a clearness of expression which makes 
eve r y page of interest and his book is one 
that may well be recommended as revealing 
food for thought and fields for investigation 
which have been too much neglected by stu- 
dents of morphology. J. F. MoM. 

Tnmahian Mythology. By Franz Boas. Based 
on Texts recorded by Hbnrt W. Tate. 
Paper accompanying the Thirty-first Annual 
Report of the Bureau of American Ethnol- 
ogy, 1909-1910. Washington, Oovemment 
Printing Office, 1910. Fp. 1037 ; 8 plates; 24 
text figures. 

The core of this paper consists of English 
versions of sixty-four Tsimshian myths and 
three war tales, written down for the au^r by 
lb. Henry W. Tate, a T^mshkui Indian of 
Port Simpson, B. G., in his own language be- 
tween 1902 and the year of his death, 1914, 
The translations were made by Frofeasor Boas 


on the basis of ** a free interlinear randering by 
Hr. Tata” 

However, unlike most ethnologisU who have 
published Indian stories, Professor Boas has 
not rested satisfied with the mere printing of 
" material,” important as such pubUcation un- 
doubtedly is, nor even with the addition of 
comparative footnotes. Ha has made this work 
the occasion and the basis for studies of sev- 
eral different aspects of Tsimdiian ethnology, 
and for what ia by all odds the best investiga- 
tion of the distribution of American myths and 
mythic elements which has so far appeared, 
one which goes a long way toward satisfy- 
ing the often-voiced demand for a ooncordanoe 
of American mytha Besides the usual tables 
of contents, bibliography and alphabet explana- 
tory of the characters representing native 
sounds used in the work, it oontains an intro- 
ductory description of the Tsimshian, and, 
best of all, a summaiy of the comparisons and 
a detailed index to the references used in the 
comparison, the latter prepared with the as- 
sistance of Dr. H. K HaeberUn. In appen- 
dices III. and IV. students of American In- 
dian languages will find useful material re- 
garding the speech of the ptople among whom 
these myths were current The work is alu 
used as a medium for the publication of seven 
Bellabella and ten Nootka tales, by Dr. Liv- 
ingston Farrand and Mr. George Hunt re- 
spectively. 

The longer studies to which reference has 
been made are ”A Description of the Tsim- 
shian. Based on Their Mythology ” (pp. 898- 
477), a treatise on “ Tsimshian Society ” (pp. 
478-^64), and finally the ** Comparative Study 
of Tsimshian Mythology” (pp. 66&-871), al- 
ready mentioned as the crowning feature of 
this work. 

While the value of myths as sources of in- 
formation regarding the general ethnology of 
the tribe from which they were oolleotad has 
frequently been commented upon, so far as 1 
am swore we have here the first attempt to 
write an ethnological deecription baaed entirely 
upon thesn. For this reason, if for no other, 
the result is of interest. It shows that Tsim- 
shian stories contain an inoomplste^ but upon 
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the whole tnutworthy, piotue of utive life 
end thought On the one hand this muet be 
eupplemented hy the introduetion of metten 
too weU knonn among hU peoide to be ez« 
idained hy the itOTyteller, and on the other 
hy determining in how far the oonoeption of 
what ought to be in the aooial and rdigioua 
lives of the people conformed to things as they 
aotuallj werOi 

The diseuBalon of Taimshian aooiety derives 
a large part of its importance from the fact 
that it conoems one of the twa areas over the 
data from which controversies regarding the 
origin of totemiam ” have raged most violently. 
Evidence of the entire absence of such a thing 
as totemio taboos and of the importance of the 
father’s aa well as the mother’s clan in the life 
of the individual are therefore of interest, as 
also the comparative study of the distribution 
of crea ta among the matrilineally organised 
peoplea of this region. The general diacuaaion 
of totemiam on pages ftl6 to 619 should be read 
carefully by all interested in that subject 

In his treatment of the evolution of the 
north Pacific clan systems Professor Boas 
follows his usual cautious method. He 
oritidzes adversely the reviewer’s theory re- 
garding a former extension of the Tlingit 
over what was later the Tsimshian ooaat 
aa also hia suggestion that Baida moieties 
have arisen as the result of the amalgama- 
tion of two distinct pec^les. The evidence for 
the former view was, however, not entirdy tra- 
ditional, being based partly on the presence of 
a oonriderable number of animal names in 
Haida identical with those in Tlingit, and the 
comparative lack of similar Tsimshian names, 
although in historic times relations between 
the Haida and Tsimshian were much more 
intimate than between the Haida and Tlingit 

To prepare the comparative study of Taim- 
ahian mythology on enormous amount of pains- 
taking woik was necessary, particularly in the 
analysia of the various versions of the Baven 
legend, and future students will be saved an 
incalculable amount of labor. Two or three 
more efforts of the same kind would result in 
the muoh-desired ooncordanca The results of 
this comparison are summarised on pages 87^ 


881, the more important points being the fol- 
lowing. 

As forecasted in Boas’s " Indianiadie 
Sagen,” pnblidied in 1896, Tsunshisn mythol- 
ogy is distinguished from the mythologies of 
other Pacific coast peoples by the presence of 
a large number of tales of inland origin. An 
examination of the content of the material gen- 
erally shows “ that there are a number of very 
simple plots, which have a wide distribution, 
and which are elaborated by a number of inci- 
dents that have a very wide distribution and 
occur in a variety of plots.” Comparing Eu- 
ropean and North American folk-lore Pro- 
fessor Boas finds that “European folk-lore 
creates the imi>ree&ion that the whole stories 
are units and that their cohesion is strong, the 
whole complex very old. The analysis of Ameir- 
ican material, on the other hand, demon- 
strates that complex stories are new, that there 
is little cohesion between the component ele- 
ments, and that the really old parts of tales are 
the incidents and a few simple plots.” There 
is a tendency among these Indian take to duike 
off many of their supernatural elements along 
the border of their area of distribution, but 
this is “counterbalanced by another tendency 
of tales to take on new supemaitural aignifl- 
canoa” In conclusion Professor Boas has a 
word to say (pages 879^1) regarding the 
general theory of mythology, with particular 
reference to that widesfmad impression that 
mythic tales represent an attempt on the part 
of primitive man to explain the phenomena of 
nature. pTofeseor Boas thinks that this belief 
is not justified. His conclusion is that the ma- 
terial presented in this work “ rather empha- 
sises the fact that its origin must be looked for 
in the imaginative tales deahng with the 
social life of the people.” Still he would prob- 
ably not deny that particular ai^licetions of 
such tales to the explanation of natural phe- 
nomena bad been attempted at a very remote 
period in human history. 

“ Tsimshian Mythology ” furnishes a notable 
addition to the sum of myth material and to 
our knowledge of northwest ooast enthnology, 
but its chief claim to distinction rests on the 
great advance which it registers in the oom- 
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paratiTe ntaij of znytha oarrent among Amer- 
ican Indiana and in the interpretation of them. 

John B, Swanton 
B ifiTRsoNUir iNsrmmoN, 

Wasbinoton, D. 0. 

Th$ Gentu Phoradetidron. By WiLLiAtf 
Trelease, Professor of Botany in the Uni- 
versity of lUinois. Published by the Uni- 
versity. Octavo, pp. 2S4, pla. 245. Price, 
paper, $2.00; cloth, $2.50. 

It is fortunate for botanists that the author 
of this excellent treatise has made so thorough 
a revision of the genus Pkoradendron instead 
of being content with merely attempting to 
straighten out the tangle existing in regard 
to the group of related forms hitherto known 
as Pkoradendron flaveacens, as he first con- 
templated. The author notes that Engelmann 
has shown too great a conservatism in his 
published studies of the various forma of 
species of the genus, by later withdrawing 
segregates of P. flaveacena that ho formerly bad 
recognised, and that in continuing the work 
of Engelmann, also being influenced by his 
views, Torrey allowed a number of forms which 
he had designated as new species to He unpub- 
lished in the Torrey herbarium. The author 
in addition to making a critical study of the 
abundant data and material of North Ameri- 
can species collected by Engelmann, Torrey 
and others in the great herbaria of this 
country, visited those of Europe and extended 
the investigation to the collection of West 
Indian and South American species by 
Urban, Martins and others. This has en- 
abled him to make a careful comparison of 
numerous types and variants of species of the 
genus, and to more carefully discriminate be- 
tween varieties and species He recognizes 
262 differentiable forms, most of which he 
has classifled os species. In this matter he 
apparently does not share the conservatism of 
Engelmann and Torrey. Of the species he 
now recognizes, 154 are listed from North 
America and 124 from South America. The 
genus is separated into two primary groups, 
the Borges and the ^uatoriales, idanta of 
the former are constantly without, and the 
latter constantly with cataphyls on their foli- 


age shoots. Both groups contain qpeoies 
destitute of expanded foliage, which are well 
represented by Pharadendron juniperinum in 
the southwestern United States. All of our 
species belong to the Boreales, those of Mezioo 
and Central America to both primary groups, 
and those of the West Indies and South 
America wholly to the .£quatorialee. These 
primary groups are each divided and then 
subdivided, making finally in all groups 65 
minor subdivisions. 

The book contains 224 pages of descriptive 
matter including very good and usable keys; 
these are supplemented by indexes of col- 
lectors, occurrence, and names. The illustra- 
tions, 245 full sized plates, are indeed works 
of art but are also true to nature. Few books 
of this class are so fully and beautifully 
illustrated. Geobob Q. Hedgoook 


MECHANICAL PROPERTIES OF WOOD 
DETERMINED 

A nuMBEE of fundamental laws governing 
the properties of wood, such as those covering 
the relations between strength and specific 
gravity, and between strength and moisture 
content, are laid down in a bulletin just issued 
by the Department of Agriculture. In this 
publication are presented the results of about 
130,000 strength tests, probably the largest 
eing]e series ever run on one material, made 
by the Forest Products Laboratory of the 
Forest Service on 126 species of American 
woods. The laws derived from the tests cover 
the general relations existing between me- 
chanical and physical properties of each 
species, end also tlie general relations existing 
between these properties irrespective of 
species. 

The results ought to prove of great value 
wherever knowledge of the properties of wood 
is essential. They have, for example, made 
possible the preparation of accurate tables 
showing all the needed strength properties for- 
the woods used in airplanes. With these as a 
basis, specifications can be drawn up to elimi- 
nate all material that does not meet the exoot- 
ing requirements of this highly specialized 
use. 
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The data also permit of the proper choice 
of rabBtitotes for woods which have become 
soaroe or unobtainable. Here a^fain the air- 
plane may be cited, since the supplies of some 
woods ordinarily used in airplane construction 
are insuffloient to meet the present building 
program of the United States and its allies. 

Among the relations between mechanical 
and physical properties of wood for which laws 
hare been obtained are static bending-specific 
gravity, impact bending-specific gravity, com- 
pression parelld to grain-specific gravity, 
compression perpendicular to grain-speoifio 
gravity, static bending-moisture content; im- 
pact bending-moisture content, compression 
parallel to grain-moisture content, compres- 
sion perpendicular to grain-moisture content, 
shrinhogc-moisture content. 

The bulletin, the authors of which are J. 
A. Newlin and Thomas R. 0. Wilson, is en- 
titled ** Mechanical Properties of Woods 
Grown in the United States,” and is No. 55d 
in the Department of Agriculture series. 


SPECIAL ARTICLES 
A CONVENIENT NERVE HOLDER 
For several years past in this laboratory 
experiments on chemical stimulation have 
formed a part of the routine students' work 
on the physiology of muscle and nerve. In 
these experiments we have used a nerve holder 



which has proved so simple and convenient 
that it seems desirable to suggest it to others. 
In its first form it consisted merely of a thin 
watdh-glaoB 45 to 50 mm. in diameter, 
cemented by sealing-wax to the flattened end 
of a piece of i inch lead wire 13 indhes long. 

If the musde of a gastroenemius-sciatie 
preparation is mounted on a mnsole lever, the 
edge of the watch-glass may be brought very 
near to the musde and the whole nerve may 
be allowed to lie in the liquid to be applied, 


as for example, a solution of aodium citrate or 
barium ohlorida 

The construction is so simple, req[airlng no 
special skill and only a few minutes of time^ 
that it was used in this way for two or three 
years. Later, Ifr. L. A. Ray, technician, de- 
vised the following more permanent construc- 
tion. A small bit of gloss rod is fused to the 
bottom of the watch-glass. The rod is then 
melted and pulled in two at a point about I to 
1 inch from the bottom of the glass, and is 
held in the flame till a small knob forma on 
the end. A hole is punched in the flattened 
end of the load rod, the glass rod is inserted 
and the joint made fast with cement The 
knob on the end of the glass is held firmly in 
place by the cement. The accompanying figure 
of a section of watch-glass and rod will make 
the whole arrangement perfectly obvious. 

S. S. Maxwell 

Btnx>Lra Spekoecls Phtbioloqioal liAacaaToaT, 

Univibsitt or Calitoenu 

THE URINE OP THE HORNED LIZARD 

Yauqueltn,^ in reporting the first analysis of 
reptilian urine, in 1822, stated that it was com- 
posed almost entirely of uric acid, and since 
that time this fact has been interpreted by 
various observers as an adaptation to the con- 
ditions of life in arid regions, where animals 
obtain tholr only external water supply in 
very limited quantities in the food substances, 
as this type of nitrogenous excretion involves 
practically no water loss. The reptiles of arid 
regions have been known for some time to ex- 
crete practically all of their waste nitrogen in 
the form of uric acid and its salts, while, on 
the other hand, birds and aquatic and semi- 
aquatic reptiles may excrete considerable 
amounts of urea. 

iTauqnelln, Loais Nicolas, '*£xamea das ex- 
erSmens dee serpens quo I’on fait voir en ee moment 
a Paris, Sue Baint-NicaiM,'^ AnnaUi de Chimie st 
d 0 Fhitique, Serie, Tome 21, p. 440, 1822. 
Two boas, species not stated, were the loarce of 
the urine examined in this ease. ITrie acid had also 
been associated with reptiles as early as 1723, when 
a ''pasty deposit*' found in the bladder of a tor- 
tolss by Vicq-d'Axyr was found to eontaia this 
snbstanee. 
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The urine of the homed lizard ia excreted 
in the di 7 form at the aame time aa the feoecb 
from which it is separated by a oonstriction of 
the common mass, the material yoided at any 
one time having roughly the shape of a dumb- 
bell, one of the enlaigements being composed 
of urine and the other of fecal matter. The 
following figures for the composition of the 
urine of Phtynosana comuium (specimens ob- 
tained at Alamogordo, N. M.) have been ob- 
tained recently in the laboratory of physiolog- 
ical chemistry of the University of lUinoia, 
the work having been undertaken at the sug- 
gestion and under the direction of Dr. H. B. 
Lewis. 

OoBMttttMtt Ml pm Om Of Dry VMm 


Total nitrogen 

280 

Urea + ammonia nitrogen . , 

1.4 

Ammonia nitrogen 

1.4 

Urie add 

.. 785 

Creatinine 

Trace 

Ash 

87.5 

Phospbonis aa Pi(^ 

3.5 


It will be noticed from the above figures that 
uric acid accounts for practically the total 
amount of nitrogen present, and that there is 
no urea. The small amount of ammonia is 
probably present as ammonium urate. The ash 
present is mostly composed of foreign znate- 
rials (sand grains, etc.) inseparable from the 
urinary mass and therefore weighed and 
analyzed with it A. 0. Wnai 

Thb TJinvxaaiTT or Tusnom 


SOCIETIES AND ACADEMIES 

AUBMCAM If ATHXKATICAL SOCXXTT 
Thx one hundred and ninety-third regular meet- 
ing of the American Mathematical Society was held 
at Colombia University on Saturday, October 27. 
The attendance at the morning and afternoon see- 
aioDB included thirty-five members. Profeesor Os- 
wald Veblen oeeapied the chair, being relieved by 
Pro f eesor L, P. Eiseahart The oonneil an- 
nounced the election of the foUowing persons to 
membership in the society: Dr. J. V. D^orte, 
State College, Albany, K. T.; Mr. J. W, Lasley, 
Jr., Univenity of TXinik Carolina; Mr. Vincente 
Mills, Philippine Bnreaa of Lands; Professor B. 
]£ Woods, University of Oalifomia. Piva i^>pli- 
eations for msubenhlp were received^ 


A committee wse appointed to audit the se« 
counts of the treasom for the eorrent year. A list 
of nominatloBs for oflteers and other memben ol 
the eonneil was prepared and ordered printed <n 
the oflLeial ballot for the annul rieetlon at the 
December meeting. The Seeretazy was directed to 
proeore insurance to the amount of 110,000 on tbs 
library of the society, which is deposited in tbs 
Columbia Library, 

The foUowing papers were read at this meeting i 

B. D. Carmichael: * ' Elemeataiy inequalities for 
the roote of an algebraic equation.” 

Louise D. Ctmunings: two-column indlees 

for triad systems on fifteen dements.^' 

G. A. Pfeiffer : ” On the contlnuou mapping of 
regions bounded by simple elSsed curves.” 

J. F. Bitt: ”On the diflerutiabiUty of atymp- 
totio seriee.” 

W. B. Fite: ” Concerning the seres of tbs solu- 
tions of certain hnear differential equationa.’* 

J. B Bowe: ”Hesagou related to any plane 
cubic curve.” 

O. D. Blrkhoff: ”On a theorem concerning 
elofied normalised orthogonal seta of fnnctiou 
with an application to Stnrm-Lloaville series.” 

Edward Kasner: ” Systems of circles related to 
the theory of heat.” 

0. E. Olenn; ”Byitems of Invariants and eo- 
variante of Einstein's theory of relativity.” 

J. K. Whittemore: ^Theorems on rnled sur- 
faces.” 

B. li. Moore: ”On certain cyztems of equally 
continnou curves.” 

B. li. Moore: ”Contlnu that have no eontinu 
of condensation. ' * 

J. B. Kline: "Neceaeary and sufficient eondi- 
tiou, in terms of order, that it be poesible to pass 
a iimide eontinuou are through a plane point 
set.” 

Oswald Veblen: "On the deformation of «- 
cells.” 

Oswald Veblen: ”Deformatiou within aa n-dl- 
menaional sphere.” 

The San Francisco Section met at the Univer- 
sity of California on October 27. The Souihweet- 
ern Section wUl meet at the University of OUa- 
homa on December 1. The Giicago Seedon will 
meet with the Mathematical Asmodation of Amer- 
ica at the University of Chicago on December 28- 
29. The annnal meetlag of the society will be held 
at Colombia Univenity on December 27-28. 

F. N. Oocji, 

Seerviorf 
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THE PRODUCTION OF SCIENTIFIC 
KNOWLEDOEt 

Thb great value of aeientiflo researdi 
both to the industries and to the nations at 
large is now generally recognized through- 
out the world and the last few years have 
seen a remarkable increase in the efforts 
made to stimulate the production of scien- 
tifle knowledge. In 1914 the American As- 
sociation for the Advancement of Scimioe 
appointed a Committee of One Hundred to 
inquire into the steps which should be 
taken for the increase of scientific research 
in the United States and the work of this 
committee has been continued and ex- 
panded by the National Besearch Council. 
Among the European nations there is a 
great awakening to the national value of 
soientiflc research. The British government 
has appointed a Department of the Privy 
Council to deal with the subject, while it is 
announced that in France a new national 
laboratory on a very large scale has been 
projected. In Australia the government 
has appointed a special department to oon- 
uder what steps should be taken for the or- 
ganization and development of research 
work in the Commonwealth, and in Canada 
the matter has been the subject of govern- 
ment inquiry and solicitude. 

The increase of scientific knowledge can 
be divided into three steps : first, the pro- 
duction of new knowledge by means of 
laboratory research; second, the publica- 
tion of this knowledge in the form of papers 
and abstracts of papers; third, the diges- 
tion of the new knowledge and its absorp- 

1 Being a paper na4 before tba Eoebaeter See* 
tlon of the Optical Soeiely of Aaerlea, October 88, 
1017. 
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tk>n into the general mass of information 
by oritieal oomparison with other experi- 
ments on the same or similar snbjeots. 
The whole process, in fact, may be likened 
to the process of thought. We have first 
the perception by means of the senses. The 
percept is then stored in the memory and 
in the mind is compared with other previ- 
ously stored percepts, and finally forms 
with them a conception. 

1 desire in this paper to consider the 
methods by which these three sections of 
the production of knowledge may be car- 
ried on, to suggest an arrangement of lab- 
oratories to produce experimental results 
dealing with any branch of science, then to 
consider how the knowledge so obtained 
may best be stored and classified and finally 
the methods to be employed to make the 
results of scientific research available for 
application. 

1. bbseaboh work 

The agencies exrgaged in scientific re- 
search are of several kinds. The tradi- 
tional home of research work is in the 
university, and the bulk of the scientific 
production of the world comes from institu- 
tions connected with teaching. The indus- 
tries are more and more supporting re- 
search laboratories, a large number of 
which contribute to the general fund of 
soientific knowledge by publishing the re- 
sults which they obtain, and some of which 
are engaged upon purely scientific work of 
no mean order. Consulting and technical 
laboratories engaged in industrial work 
make frequent contributions to science, and 
there are some very important laboratories 
engaged in pure research work which are 
supported by philanthropic foundations. 

The elassifloation of researeh l^rator- 
jes is not altogether an easy task. They 
may obviously be claatifled Recording to 
the source of the funda whidi support 
them; that is, we may classify them as uni- 


versity laboratories, industrial laborator- 
ies government laboratories, institution 
Jaboratories, and so on, but if we look at 
.them simply in tiie light of the reaeardi 
.undertaken, this does not seem to be alto- 
gether a logical elaanfication sinoe there is 
little distinction between the work done in 
some university laboratories and some in- 
dustrial laboratories, and the work of the 
government and institution laboratories 
again overlaps that of the two former 
olasses. 

The University of Pittsburgh, for in- 
stance, has an industrial laboratory where 
definitely technical problems are dealt 
with. The research work on photometry 
done at Nela Park and at Comdl Univer- 
sity would seem to be similar in kind, and 
work on physical chemistry or on the strue- 
ture of ehemieal oomponnda is of the same 
.type, requires the same elaas of workers, 
and produces the same results, whether it 
be done in a nniversify, in a laboratory of 
the Carnegie Institution or in such an in- 
dustrial laboratory as that of the General 
Electric Company. It is equally difficult 
to classify laboratories according to the 
purpose for which researches are avowedly 
carried on. Most university laboratories 
are willing to undertake work of industrial 
value, and, indeed, some speeialue in snob 
problems; while many industrial labora- 
tories are quite willing to carry out a re- 
search of purely aoademio and theoretical 
interest provided the problons uivotved 
Jbear a relation to the general work of the 
laboratory. 

^ A useful elasnfieation of laboratories ean, 
however, be obtained if we consider 
whether the problems investigated in a lab- 
oratory are all coimeeted with one eommou 
subject or whether the problems are of 
many kinds, having no oonnseting bond of 
interest. I would suggest that the first 
type of Isboratory might be ealled **oon- 
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lYergent" latwratorieo and the aeoond “di* 
.yeigent’'’ 

In the "diTei^ent’' group of laborator- 
iea are included all thoee institutionB 
irfaere research is carried on which are in* 
terested in science in general or in science 
as applied to induetry and which will at- 
tack any problem which may seem to prmn- 
ise progress in knowle^e or, in the case of 
an industrial laboratory, financial return, 
llost university laboratories are of this 
type. When they devote themselves to spe- 
cial problems it is usually because of the 
predilection of some professor, and as a 
general rule a student or instructor may 
choose any problem in the whole field of 
the science in which he is working and may 
carry out an investigation on that problem 
if he be interested in it without regard to 
the relation of his work to the other work 
which is carried on in the same laboratory. 

Correspondingly, in most industrial lab- 
oratories the problems investigated are 
those which present themselves as a result 
of factory experience or of suggestions 
from the men working in the laboratory 
and which promise financial return, and 
the different problems carried on in the 
^ame laboratory are not necessarily related 
in any way whatever. 

The greater number of university and in- 
dustrial laboratories are necessarily of this 
type. It would be a disadvantage for a 
university laboratory, whose primary busi- 
ness is training students, to be too nar- 
ri)wly specialized. Specialized university 
laboratories are only desirable in the case 
of post-giuduate students, and it would be 
(Very inadvisable to allow the laboratories 
responsible for the general training of sci- 
entific men to specialize in one branch of 
science, since as a result the students would 
acquire a proper acquaintance with only a 
limited portion of their subject 

Industrial laboratories, on the other 
hand, must necessarily be prepared to deal 


with any problems presented Iqr the works, 
and as these will be of all kui^ eoveiing 
generally the whole field of phyrioa, chem- 
istry and engineering, it is impos^le for 
the nanal works laboratory to specialize ex- 
cept in so far as it deals with the works 
processes themselves. 

In the “convergent” laboratories, how- 
ever, although the actual investigations 
may cover as great a range of science as 
those undertaken in a “divergent” labora- 
tory, yet all those investigations are di- 
rected toward a ccanmon end; that is, 
towards the elucidation of associated prob- 
lems related to one subject. Thus, the staff 
of the Geophysical Laboratory, which in- 
cludes physicists, geologists, crystallog- 
raphers, mincrologistB and chemists, works 
on the structure of the rocks, and although 
the field of the actual investigations ranges 
from high temperature photometry to the 
physical chemistry of the phase rule, yeft 
the results of all the work carried out are 
oonveiiged on the problem of the structure 
and the origin of the earth’s crust 

The Nela Park Laboratory, in the same 
way, is studying the production, distribu- 
rion and measurement of illumination, and 
all its work, which may involve physiology, 
physics and chemistry, is related to that 
one subject. Such convergent laboratories 
sometimes develop in universities owing to 
the intense interest of a professor in a 
single subject and to the enthusiasm which 
inspires students and assistants to collabo- 
rate with him and to concentrate aU thrir 
energies on the same group of probloms. 
There are many examples of su<^ labora- 
tories, such as the laboratories dealing with 
radio-activity, and those which are con- 
cerned chiefiy with spectroscopy. Among 
others may be mentioned the Cavendish 
Laboratory at Cambridge and several of 
the larger university laboratories which 
deal with the physical chemistry of aolu- 
laons. 
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But tbese university laboratories are 
rarely able to concentrate on to the group 
of problems which they are studying spe- 
cialists from such different branches of 
science as are available for similar labora- 
tories outside the universities owing to the 
fact that it is very difScult to obtain inter- 
departmental cooperation in research in a 
university. In a specialized laboratory, on 
the other hand, workers in all branches of 


The purpose of this laboratory is the in- 
vestigation of the scientiflo foundations of 
photography and its appUeations, every- 
thing relating to photography in all its 
branches and applications being of inter- 
est. The branches of sdenee which are of 
fihief importance in photographic problems 
are those of optics in physics and of the col- 
loidal, physical and organic branches of 
chemistry, and the relations of these aci- 



science may well collaborate in the investi- 
gation of problems representing different 
points of view of one general subject. 

In addition to the examples of industrial 
and institutional laboratories mentioned 
above I diould like to illustrate the struc- 
ture of a convergent laboratory, if I may be 
forgiven for doing an. by referring to the 
organization of the research laboratory 
with which I am connected — that of the 
Eastman Kodak Company. 


ences to photographic problems are shown 
in graphic form in Fig. 1. 

Optics deals on its geometrical side with 
the materials used in photography— cam- 
eras, lenses, shutters, etc. — and on its phys- 
ical side with such materials as color Alters 
and illuminants, but especially with the 
study of the relation of the photographic 
image to the light by means of which it was 
produced— a atndy which is known by the 
name of sensitmnetry., The manufacture 
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of the aenntiTe material iteelf , which in the fore deals with sensltometry and the theory 
ease of modem photographic plates, films of exposure, the chemist must deal at the 
and paper is called the emulsion, is a prov- same time with the theory of devdopment 
ince of colloid and physical chemistry, col* and with the conditions relating to the de* 
loid chemistry dealing with the precipita- Telopment of photographic images, 
tion and natnre of the sensitive silver salts A laboratory, therefore, for the study of 
formed in their gelatine layer, while phys* photographic problems must be arranged 
ical chemistry informs ns as to the nature with a number of sections such as are 



Fio. 2. 


of the reactions which go on, both in the shown in Fig. 2. In physics we require 
formation of the sensitive substance and in departments dealing with sensitometry and 
its subsequent development after exposure, with illumination, refieciion and absorption, 
The organic chemist prepares the redue- colorimetry, spectroscopy and geometrical 
ing agents required for development and optics. We need a department of colloid 
the dyes by which color sensitiveneea is chemistry, one of physical chemistry, one 
given to the photographic materials and by of organic chemistry, one of photo-ehemis* 
which the art of color photography can be try to deal with the action of light upon 
carried on, and while the physicist there* the plate, and finally a number of photo- 
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graphic departmenta, dealing with photo- 
graphic chemistry, with portraiture, color 
photography, photo-engraving, motion pic- 
ture work and X-ray work, and all these 
departments are converged together first 
upon the theory, and then upon the prac- 
tise, of photography. 


eiflo problem, his own equipment and apptr 
ratua. Thus, A and B use aensitometrie 
apparatua oUefly;. C, both aensitometiie 
apparatus and the thermostatic and dee- 
trical equipment of phyaical chemistry ; B, 
microscopic apparatus and chemical appa- 
ratus dealing with the precipitation of 



Each research specialist in the labora- 
tory is given work corresponding to a lim- 
ited field of science, so that while his special 
attention is devoted to that one depart- 
ment his field of activity just overlaps that 
of the departments on each side of him, 
while his general knowledge of the subject 
should, of course, cover a much wider 
range. It is important that each man 
phould have his own special field of work 
and that overlapping should not be com- 
plete since such complete overlapping will 
inevitably produce friction destructive of 
cooperation and harmony. The way in 
which such a subdivision is arranged may 
perhaps be best illustrated by Fig. 3, which 
shows the range of the specific investiga- 
tions of those who in our laboratory cover 
the range of research work between sensi- 
tometry and pure physical chemistry. 
There are five workers in this range; the 
first. A, being a pure physicist; B, a physi- 
cist with a considerable experience of chem- 
istry; Cf a physical chemist who has special- 
ised in photography; D, a physical 
(fiiemist who has specudized in photographic 
theory; and E, a pure physical chemist. 
The ixrterest of each of these workers over- 
laps the field of the other workers but 
nevertheleas each of them has his own spe- 


silver salts; and E, the analytical and solu- 
bility apparatus of chemistry. 

The whole of this range is also connected 
with colloid chemistry and especially the 
overlap of the different seotions involves 
colloid problems, so that we can consider 
colloid chenustiy as dealing with the inter- 
relations of the different sections of photo- 
graphic chemistry and can represent its 
province in the diagram by shading the 
overlapping areas. The colloid division of 
the laboratory will therefore be interested 
in the work of each of the specific investi- 
gators and will be of assistance to all of 
them. 

These charts, prepared for a photographic 
laboratory, are equally applicable in form 
for almost any other convergent laboratory, 
so that if we have to work out the organi- 
zation of a research-laboratory which is to 
study any inter-related group of problems, 
we can do it by the oonstruotion of eharts 
similar to these. Thus, considering Fig. 1, 
we place first at the bottom of the chart the 
general subject considered and its vorions 
branches and then above these the aeientifio 
problems involved, separating out on oppo- 
site sides of dm chart those problems which 
would involve different branches of pure 
sdenee. Thus, we can ’place on one side 
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biological problems, then physical prob- 
lems, then chemical problems and so on, so 
reconstructing a chart similar to Chart 1 
from the bottom up until at the top we 
have the various branches of pure science 
involved, subdividing these branches until 
each subdivision represents the work ca- 
pable of being handled by one man in the 
laboratory. 

It will now be possible to draw Fig. 2, 
showing on the circumference the different 
sections of the laboratory for which ac- 
commodation, apparatus and men must be 
provided and showing the relation of these 
sections to the problem as a whole, and 
having worked this out it is easy to find the 
amount of space and the number of men 
which will be required or which the funds 
available will allow for each part of the 
work. 

Specialized laboratories may originate in 
various ways, but it seems clear that with 
an increasing total amount of rmearoh and 
with an increasing realization of the im- 
portance of research more laboratories will 
be developed and no doubt laboratories 
which originally were of the divergent type 
will with their growth tend to split into a 
linked group of convergent laboratories. 
Consider, for instance, a very large indus- 
trial research laboratory covering a wide 
field of research and dealing with many 
different types of problems. There are two 
types of organization possible to such a 
laboratory. It might be divided according 
to the branches of science in which the 
workers were proficient. It might have, for 
instance, chemical divisions, physical ^vi- 
sions, and so on, but if the groups of prob- 
Inns dealt with were reasonably permanent 
in their character it would more probably 
develop into a group of convergent labora- 
tories in which men from different branches 
of science— chemists, physicists and so on-" 
worked together (and probably even had 
their working places in proximity) beeause 


they were working on the same general 
problem. Any national laboratory which 
is developed for iudustrial resemrch, for 
instance, should almost certainly be organ- 
ized as a group of convergent laboratories 
rather than as a group of separate physical, 
chemical, engineering, etc., laboratories. 

We may expect then that the general or- 
ganization of scientific research will tend 
towards the production of numbers of spe- 
cialized laboratories, each of which will be 
working on an inter-related group of prob- 
lems and attacking it from various Stand- 
points. 

Some of the questions relating to the in- 
ternal organization suitable for these con- 
vergent laboratories have already been dis- 
cussed in a former paper* and I need only 
add here that the “conference” system de- 
scribed there as a method of actually carry- 
ing on the scientific work of the resear^ 
laboratory has continued to prove quite 
satiatactory. 

2. THB OIiASSlFICATION OF 8 01KN TIF I 0 
KNOWUSDOB 

The work of the research laboratories is 
published by various methods in the form 
of scientific papers, and with the increas- 
ing amount of research done the number of 
technical journals is increasing steadily, 
so that the workers in most branches of 
science find it difficult to keep up ade- 
quately with the current literature and 
especially those who become interested in 
the light thrown upon their own problem 
by other branches of science find it a task 
of great magnitude to acquaint themselves 
adequately with the literature. In order 
to meet this difficulty the various scientific 
societies publish journals giving abstracts 
in a conveniently indexed form of all tiie 
important papers published, and these ab- 
stract journals are of great valne in search- 
ing for information on special subjects. 

t "The Orgtaliatloa of Indostrlal flelmtiflc B»> 
•aanh," SoisNoa, 1916, p. 768. 
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In spite of these abstract journals the 
task of obtaining all the references to the 
literature on a given subject is still a 
formidable one and might be very much 
simplified by the adoption of some radical 
changes in the organization of the abstrac- 
tion and dassifioation of scientific knowl- 
edge. 

In the firet place, there seems to be no 
reason why abstracts of scientific papers 
should be prepared by the national so- 
cieties. At present, for instance, there are 
at least four complete sets of abstracts of 
chemical papers prepared in different coun- 
tries, together with a number of less com- 
plete sets, and this represents a great over- 
lapping and duplication of effort. On the 
other hand, sciences which have not so 
many or so wealthy workers as chemistry 
can not afford to produce any complete ab- 
stract journals, so that in these sciences 
reference to the literature is much more 
difBcult. There seems to be no reason why 
an interchange of abstracts between differ- 
ent countries could not 'be arranged and, 
indeed, it might be the best method of ob- 
taining abstracts to have the author of a 
paper supply an abstract suitable in form 
and length for the abstract journal at the 
same time that he sends his paper in to the 
journal which publishes it. The editor of 
that journal could suggest modifications in 
the abstract which in his opinion were de- 
sirable and forward both the corrected and 
unoorrected abstract to the editor of the 
abstract ofiSce, where it would be re-edited 
for insertion in the international aibstract 
journals and these journals would, of 
course, be supported by subscriptions 
either through the societies or individuals 
in the same way as the abstract journals 
which are at present published. 

Whether s^ an ambitions scheme of 
international scientific abstracts is capable 
of realization oe not, reference to the ab- 
stract joumfds would be made much 


sunpler if some method of numerical dtaisi- 
fioation could be adopted. 

In this connection, on experiment has 
been made in the last two years at the lab- 
oratory of the Eastman Kodak Oompany 
which has proved successful and whi(A 
seems to be worth trying on a larger scale. 
The laboratory publidies each month for 
the use of the employees of the company an 
abstract buUetin* of the photographic jour- 
nals, including also abstracts from other 
scientific journals which have any relation 
to photographic problems or manufacture, 
the abstracts being made by the laboratory 
staff, and attached to each abstract is a ref- 
erence number. These numbers refer to a 
numerical classification of photography 
based somewhat on a decimal system but 
adapted to the special needs of the subject. 
Each month os the bulletin is issued the 
abstracts are clipped out, pasted on cards 
and filed under the number printed on 
them in numerical order so that each recip- 
ient of the bulletin can prepare for himself 
a file either of all photographic literature 
or of any portion of it in which he may be 
specially interested. For example, in the 
classification photographic apparatus com- 
piencca with the number “2,” and if any 
particular worker is not interested in any- 
thing but apparatus, if he has no interest 
jn materials or in photographic processes 
or in applications of photography, then he 
need only file the car^ starting with **2,” 
while, if his interests are even more lim- 
ited, if, for instance, he is interested only 
in photographic shutters, he can file the 
cards starting vrith '*262” thus obtaining 
only a very limited file which is, however, 
complete for the subject in which his inter- 
est lies. 

If the abstract journals would print such 
a numerical classification attached to each 
abstract, adopting as thrir basis either the 
numeriosl classifications of the interna- 
tional catalogue of scientific literature, 
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^hioh have proved themselves satisfactory 
after trial, or some different dassifloation 
adopted after due oonsideration, thm each 
recipient of the abstract journals could 
prepare for himself card index files of the 
scientific literature in which he was inter- 
ested. 

To prepare a card index of all science or 
even a complete index of one letrge branch 
of science in this way would be too 
foimidable an undertaking either for 
an individual or even for a small library, 
but it should certainly be possible for large 
libraries such as those of the scientific so- 
cieties or of large cities to keep such nu- 
merically indexed files to which reference 
could be made by correspondence from any 
Research worker. Thus, adopting the 
classification of the international catalogue, 
^ worker who became interested in ques- 
tions, «. g., of catalysis, could apply for a 
copy of the reference cards on this subject, 
^Uch would include all those indexed 
under 7065 and could be supplied with a 
complete file or with a partial file covering 
any period of time ; the copies could easily 
be made by photographing the cards with 
such a camera aa tiie “Photostat." 

3. THB tmUZATION ov SOISimFIO 
KNOWLEDGE 

The actual application of science to in- 
dustry is so vast a subject that it can not 
be considered here, but it is not satisfac- 
tory to leave the results of research at the 
point where they are published in papers 
and filed in the abstract journals. In 
, order to make them available as a part of 
acientifie knowledge the new information 
as it is obtained must be incorporated in 
books. 

There are three classes of books dealing 
>rith scientiflo work which require separate 
oonsideration. The first class comprises the 
dictionaries, in which almost all the prog- 
ress in some branehM of science can con- 


veniently be summarised. BeUstein’s 
“Handixrak of Organic Chemistry" is a 
good example of the way in which almost 
all the facts of a science can be absorbed in 
a dassifled form and made available for 
ready reference. These dictionaries, in 
fact, represent the critical and discrimina- 
ting summary of the scientific publications 
on the subjects with which they deal and 
the preparation of such dictionaries should 
be ensured by international cooperation of 
the national societies. 

Other sciences, however, do not by their 
nature lend themselves to the convenient 
preparation of dictionaries and what is 
wanted in this ease are critical and well ar- 
ranged handbooks covering the whole sci- 
ence and resuming impartially but criti- 
cally the various additions which are made 
from time to time in the different branches 
of the subject. These handbooks as well as 
the dictionaries would, of course, require 
the addition of supplementary volumes 
from time to time and occasional complete 
revision. 

The preparation of both dictionaries and 
handbooks would, of course, be greatly fa- 
cilitated by the existence of a numerically 
classified card index to the literature con- 
cerned, and the preparation and revision of 
such books might well be undertaken in con- 
nection with the large libraries having in 
their possession the complete classified card 
indexes. 

On the other hand, for the assistance of 
advanced students of science, what is re- 
quired is a steady supply of monographs 
correlating critically and comprehensively 
all the literature in a special field, and 
these must be brought up-to-date from time 
to time. Such monographs are especially 
required in connection with rapidly devd- 
oping new branches of science ; it is difficult 
to overestimate the importance and value 
for progress in research of such a book as 
Bragg's “X-Bays and Crystal Structure'’ 
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for instance, and while nothing should be 
done to hinder individual initiative in pub- 
lidiing such books, it would seem that when 
it was apparent that some branch of sci- 
ence required such a monograph a national 
sooiet7 might very well approach wdl- 
known workers in the field and request 
them to write sueh a book, offering its as- 
sistance in the matter of bibliography and 
also offering to arrange for the publication 
of the manuscripL The initiative in indi- 
cating the need for such a book might come 
in the form of suggestions from members 
of the society or other scientific men. It is 
quite true that at the present time the sci- 
entific publishers are extremely active in 
searching for suitable books to publish, but 
necessarily they must consider the probable 
demand rather than the actual need for a 
book, and this leads to an over-production 
of books dealing with those fields of science 
which have a large following and an insuffi- 
cient supply of books in those fields where 
the workers are few, though for progress 
the more sparsely worked fields would seem 
to require almost as much representation 
in literature as those which are of wider in- 
terest. 

C. E. Esnnwth Mseb 

BeSKAEOH LAS(AATOaY, 

Eastvan Kodak Gompant, 

Boohsstkr, N , T., 

October 26, 1917 


THE DEPARTMENT OF AGRICULTURE 
AND THE POOD SITUATION^ 
Aocordino to the calendar it is almost 
a year to the day since my last meeting with 
you. Judged by the experiences through 
which we have passed, it seems more like a 
generation. Then this country was at peace, 
though its patience was being sorely tried. 

1 From an addrea given by Secretary of Agri- 
eoltare Hooston, addressing the TUrty-first Aa- 
Boal Ooaventlon of the Association of Amerlean 
Agrlenltana CoUsges and Rsperimental Stations 
la Washington on Novonber li. 


Now it is at war for reasons which I need 
not discuss before this body. It had no alter- 
native. It either hod to fight or to admit that 
it had no honor, was not a free nation, 
would benoeforth be subjected to a medieval 
power that in the last analysis knows no law 
but might The nation was living on a peeoe 
basis and was not fully prepared for war 
in any respect ; but it was fortunately circmn- 
atanced in the character of its agrioultural 
organisation and the number and efficiency 
of its expert agencies. 

The nation may wdl pride itself on the 
fact that it had had the foresight generations 
ago to lay deep its agricultural foundations. 
I congratulate the reprosentativea of the land 
grant colleges on the fine opportunity for 
service presented to them and on the splen- 
did way in which th^ have seised it. The 
Department of Agriculture has had great 
comfort in the thought that these institutions, 
ably planned and wisely directed, existed in 
overy part of the nation and stood ready not 
only to place themselves at the service of the 
national government but also to take the 
initiative in a vast number of directions. 

When a state of war was declared on April 
6, the food situation was unsatisfactory. The 
need of action was urgent and the appeal for 
direction was insistent The nation looked 
for guidance primarily to the federal depart- 
ment and to the state agencies which it had so 
liberally supported for many generations. It 
was not disappointed. In a two-days’ session 
at St Louis, the trained agricultural officers 
of the country conceived and devised a pro- 
gram of legislation, organisation and prac- 
tise the essential features of which have not 
been successfully questioned and the sub- 
stantial part of which has been enacted into 
law and set in operation. This great demoo- 
racy revealed its inherent strength. 

To the normal forces of the government 
leading with agrioolture and rural problems 
there has been added an emergency agency 
with great and unusual powers, with enonn- 
out pootibilities for good, and with a re m a ik - 
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abla raooid for «chieveinentB already to ita 
credit It baa enliated in ita raxika men of 
vide experience^ fine epirit and high ideala, 
many of whom are gladly Tolunteering their 
aervicea for the oommon oaose. I refer to 
the Food Administration under the direction 
of Kr. Hoover. 

The relation between thia agency and the 
other organised agricultural forces of the 
nation is intimate and fundamental. It ia 
impossible completely ito disassociate them and 
it would be undesirable to do to. 

Tbe problem in part is a common one, and 
it is of the first importance that the woric 
be done in the closest cooperation and with 
an eye single for the public good. There is 
no need for undue duplication of effort and 
no causes of friction which can not be re- 
moved through an intelligent conception by 
each agency of the powers and purposes of all 
and by a spirit of mutual accommodation. In 
a broad way it is agreed that the prime func- 
tion of tbe D^artment of Agriculture ahall 
be the stimulation of production, the con- 
servation of products on the farm through 
all the normal and approved processes, the 
promotion of better mariceting and distribu- 
tion of products from the farms to the 
mariLcts, the prosecution of the work in home 
economics along usual lines, the dissemina- 
tion of information, and the extension of all 
these activities as authorised by law. In a 
similar way the principal function of the 
Food Administration is the control and 
regulation of commercial distribution of 
foods; that is, of products which have reached 
the markets, are in the channds of distribu- 
tion or in the hands of consumers, their con- 
servation by consumen, the elimination of 
waste, and the handling of foods and feeds 
in tbe market by legal me a n s through its 
regular officials as well as through its volun- 
teer agenoies. 

In the main the Department of Agriculture 
deals with all the processes of farming up 
to the time products readi the market imtil 
they are in the requisite form for consump- 
tion and axe available for the purpose. At 


this point the Food Administration en tos 
and exercises its wide powers of regulation, 
direction, and suggestion. Where the Food 
Administration through its powers can be 
of assistance to the D^arament of Agricul- 
ture in its field, it is at liberty freely to 
make suggestion, and, when necessary, to oo- 
operate in execution; and the same relation 
obtains as to the department’s participation 
in Food Administration matters in which it 
has a vital interest and toward the promo- 
tion of which it pan be of assistance. This is 
the Bubatauce of the agreement originally 
entered into between the Food Administra- 
tion and the Department of Agriculture^ and 
will be more satisfactorily observed as the 
agents and divisions of the two departments 
familiarise themselves more fully with their 
tasks and with the prescribed lines of effort. 

Obviously the making of a program for 
the agricultural activities of the nation did 
not end with the St. Louis oonfereiioe. 
Thought, action, and cooperation between the 
membera of this association and other state 
agencies on the one hand and the federal 
department on the other have been continu- 
ous. Attention has been given without cessa- 
tion to problems in tbe field of labor. It was 
obvious that difficulties would be presented 
and that apprehension would run beyond the 
actual condition. An army could not be 
raised without taking men from every field 
of activity; and it would have been unfair 
to any class of workers in the conununity 
to have proposed ita exemption. It was im- 
possible in the haste of the first draft satis- 
factorily to work out in detail tbe priumple 
of selective service; but, neverthelesB, under 
the regulations, consideration was given 
throughout by exemption boards and by the 
officers of the War Department to the needa 
of agriculture. With ampler time at its <Us- 
posal, the War Department has worked out a 
system of classification which gives due re- 
gard to the necessity of retaining skilled 
fanners and expert agricultural leaden on the 
farms and ranches and in the educational and 
administrative services. 
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THE PITTSBURGH MEETING OP THE 
AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF 
SCIENCE 

Thb opening seesicm will be held on Thun- 
daj evening at 8 o’clock in the Carnegie Music 
HalL After general announcements oonoem- 
ing the Convocation Week meetingSi the re- 
tiring president of the Association, Dr. 
Charles B. Van Hise, will deliver his ad- 
dress on "The economic effects of the world 
war in the United States.” Following the 
president’s address, a reception will be ten- 
dered to the members of the association and 
the affiliated societies in the foyer of the 
Music Hall. 

The addresses of the retiring vice-presi- 
dents, to be delivered throughout the week, 
are as follows; 

geetlon A. Luther P. Elsenhart The Kinemat- 
Ical Geaeration of Surfaces. 

Seetlon B. Henty A. Bumstead. Present Tend- 
encies ia Theoretical Physics, 

Section 0. Julius Stlog^its. The Electron Theory 
of Vmlenee and Its Application to Problems of 
Inorgame and Organle Chemistry. 

Section I). Henry M, Howe. Some Needs of En- 
gineering. 

Seetlon E. Bollin D. Salisbury, The Educa- 
tional Value of Geology. 

Section F. George H. Parker. An Underlying 
Principle in the Architecture of the Neirous 
System. 

Seetlon G, 0. Stuart Gager. The Near Future 
of Botany in America^ 

Section H. Frederick W, Hodge. The Ancient 
Pueblo of Hawlkuh 

Section L Louis L Dublin. The Significance of 
our Declining Birth Bate. 

Section E. Edwin 0. Jordan. Food-borne In- 
feetiona 

Section L. (Leonard P. Ayres absenV— no ad- 
dreM.) 

Sectioa M. Whitman H. Jordan, The Future of 
' Agrienltural Education and Besearch in the 
Uidtad States. 

The ^mposia, as far as announced, are as 
follows: 

Section F, The Value of Zoology to Humanity. 
Section E, Mineral Besoorees and Chemical In- 
dnstries. 


Section H. The Contributions of Peyehology to 
the War. 

Section G. Forestry Problems after the War^ and 
War Work of the Botaniosl Committee of the 
Council of National Bese a r ch . 

Section L Economie Problems based upon the 
World War. 

Section K, The Food Problem of to-day (or the 
Lessons of the War in Medicine). 

Section B. The Belationehip of Phyiles to the 
War. (In cooperation with the Council of Na- 
tional Defense.) 

The Council will meet daily at 0 A.U., at 
the Scfaenley Hotd, which will be the hotel 
headqiurters. 

Owing tto the unprecedented demand for 
railroad service for the nation’s defense, pre- 
ferential rates for individual travel have 
been tentatively abandoned. The New Eng^ 
land Passenger AssoeMion, however, has au- 
thorised local fares in each direction to its 
boundary points going and returning via same 
route only and over which one-way tickets are 
regularly sold — one and one half westbound 
differentials to apply, added to fares tendered. 
The Trunk-Line Association has authorized 
the following: "Two cents a mile in each 
direction, with minimum of fl for the round 
trip, going and returning via same route only; 
tickets to be sold and good, going, December 
26 to 28, and returning to reach original 
starting point not later than January 5, 1918.” 
All membera living beyond tiie boundaries 
of the above passenger association territori- 
ties should consult their local passenger ticket 
agents. Members from west of the Missis- 
sippi should consult their local ticket agents 
for trans-oontinental and winter tourist rates. 

The following affiliated societies have indi- 
cated their intention to meet in Pittsburgh 
during Convocation Week: 

Anterican Federation of Teadwre of the Matke* 
matioci and the Natural Soienoes , — ^Wfll hold eoun- 
dl meeting on Saturdayi December 89, 1917, 10 
A.X. President, 0. Biborg Msnn. Beeretsiy, 
WUlism A. Hedrick, Oentral Hi|^ School, WsA- 
ington, D. 0. 

Anerieam Phyeiool Sooioty.— Win hold meetings 
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OB Thnndiif, Frldm^ ud Sttorda/, Deeember 27 
to 20, 1017, In Joint leiiion with Beetlon B, 
AA»A£. Proiidont, B. A. MllUkmn, fiooretniy, 
Alfred D. Cole, Ohio Bute University, Colnmboi, 
(Biio. 

Optical Booietp of Amerioo.— WUl meet on Mon- 
day, Deeember 81, 1017. (President, Perley G. 
Nutting, Westini^nse Besearch Laboratory, East 
Pittsburgh, Pa. 

Aeierioaa W^troehmiocX Society, — The Pitts- 
burgh Beetlon will meet on either Saturday, De- 
cember 29, 1017, or Wednesday, January 2, 1918. 
President, Colin G. Fink. Beeretary, Pittsburgh 
Section, G. G. Sehleuderberg, East Pittsburgh, Po. 

Society for the Promotion of Engineering Sdu- 
cation^ — ^Will hold meetings on dates to be an- 
nounced. President Milo 8. Ketcham. BecreUry, 
F. L. Bishop, University of PitUbnrgh, Pittsburgh, 
Pa. 

lUuminaUng Engineering Society, — ^Will hold 
meetings on dates to be announced. President, G. 
H. Stiekney. Chairman, Committee on Beeiprocal 
Belations, W. A. Durgin, 72 West Adams Bt, 
Chicago, in. 

PatcoMologieol Society of Aiaerioo. — ^WUI meet 
on Monday to Wednesday, Deeember 81, 1017, to 
January 2, 1918. President, John C. Merriain 
BecreUry, B. 6. Bossier, U. B. National Museum, 
Waahingtou, D. 0. 

Sdemologioal Society of America, — ^Will meet on 
dates to be announced. President, J. B. Wood- 
worth. BecreUry, 6. D. Townley, BUnford Uni- 
versity, CaL 

Amcrtcan Society of NaturaXiste, — ^Will meet on 
Tuesday and Wednesday, January 1 and 2, 1918. 
President, George H. Bhull. BecreUry, Bradley 
M. Davis, University of Pennsylvania, Philadel- 
phia, Pa. 

Entomological Society of America, — ^WUl meet 
on Friday and Saturday, Deeember 28 and 29, 
1917. President, Lawrence Bruner. BecreUry, J. 
M. Aldrldi, U. 8. Bureau of Entomology, West 
Lafayette, Ind. 

American Aeeociatton of Economic Entomolo- 
gists.— Will meet Monday to Wednesday, Deeem- 
ber 31, 1917, to January 2, 1918. President, B. 
A. Goc^« BecreUry, Albert F. Burgees, Melrose 
Highlands, Mass. 

Ecoiogicdl Society of America.— Will meet Sat- 
urday, Monday and Tuesday, Deeember 29, 31, 
1917, and January 1, 1918. President, EDsworth 
Huntington. Beeretary, Forrest Bhreve, Easton, 
Maryland. 

Amsricoa Natnre-SUtdy Societyj^vnn meet on 


datee to be announced. BecreUry, Mrs. Anna B. 
Comstock, Cornell University, Itha^ N. T. 

WUaon OnUikologuxA Club, — Will meet on Tues- 
day and Wednesday, January 1 and 2, 1918. 
President, W. F. Henninger. Acting Beeretary, 
T. G. Stephens, Momingslde Collage, Blouz City, 
Iowa. 

Botanteal Society of America, — ^Will meet on 
Friday, Saturday, Monday and Tuesday, December 
28, 29 and 31, 1917, and January 1. President, 
F. 0. Newcombe. Secretary, H. H. Bartlett, Uni- 
versity of Milligan, Ann Arbor, Mi fX 

American Phytopathoiogical Society, — ^WiU meat 
Friday to Wednesday, December 28, 1917, to 
January 2, 1018. President, Mel T. Cook. Beere- 
Ury, C. L Shear, U. 8. Department of Agriculture, 
Washington, D. C. 

Society for HoriionUurdl Science , — Win meet 
Thursday to Saturday, December 27 to 20, 1017. 
President, T. C. Johnson. Beeretary, C. P. Close, 
College Park, Maryland. 

American MxcroMcopieal Sootety.— WiU bold 
meetings on Saturday, Deeember 29, 1017, for 
transaction of business only. President, M. F, 
Guyer. Beeretary, T. W. Galloway, Beloit Col- 
lege, Beloit, Wis, 

American Fern Society— Will meet on dates to 
be announced. President, William Palmer. Bec- 
reUry, 0. A. Wemtherby, 1062 Main St, East 
Hartford, Conn. 

American Psychological Association. — meet 
on Thursday to Saturday, December 27 to 29, 1917, 
President, B. M. Terkes. BecreUry, H. B. Lang- 
feld, Harvard University, Cambridge, Mass. 

American Metric Associotton.— Will meet on 
datea to be announced. President, George Fred- 
erick Runs. Secretary, Howard Bichards, Jr., 
156 5th Avenue, Now York, N. Y. 

Society of American Foresters, — ^Will meet on 
dates to be announced. President, Filibert Both. 
Secretary, Elmer B. Hodson, U. 8. Forest Service, 
Washington, D. C. 

School Oarden Associaiion of America. — Will 
meet on Monday, December 31, 1917. President, 
Evrie Kilpatrick, 124 West 30th Street, New 
York, N. Y. 

Society of the Sigma Xi.— Will meet on fiatur- 
day, December 29, 1017. President, Julini 

BtlegUU. BecreUry, Henry B. Ward, University 
of Illinois, Urbana, lU. 

Oamma Alpha Cfraduate Scientific FraUnUly.— 
Win hold annual convention and dinner on date to 
ha announced. President, Norman E. Gilbert, 
Dartmouth College, Hanover, N. H. 
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PM Xappa PM Prattfmity.— Win mMt on Sotor- 
dMj, Doeember £0, 1017. Praldeot Geneml, Bd- 
win K. Spnrfct. Seeroterj Qenern], L. H. Pommel, 
lown 6tete College, Amee, lown. 

Oamima Siffina PeKo^WUl meet on dntei to be 
•nnoaneed. Preddent, A. V. atomu SeoreUrj, 
L. H. Punmel, Town State College, Amet, Iowa. 

SCIENTIFIC EVENTS 

•IfITHeONlAN EXCAVATIONS IN NEW MEXICO 

An expedition organixed by the Bureau of 
American Ethnology of the Smithaonian In- 
stitution and the Museum of the American 
Indian, Heye Foundation of New York Oity, 
under the immediate direction of Mr. F. W. 
Hodge, ethnologist-in-charge of the Bureau 
mentioned has concluded its first season of 
exoavating among the ruins of Hawikuh in 
western New Mexico. This pueblo was one 
of the famed Seren Oities of Oibola ’’ which 
was seen by Maroos de Nisa, a Franciscan 
Friar, in 1639 and was the scene of the death 
of his negro guide and companion. In the 
following year the pueblo was stormed by 
Francisco Yasques Coronado, the celebrated 
Spanish explorer, who almost lost his life in 
the attack The Zuni occupants of Hawikuh 
fled to their stronghold a few miles away: the 
Spanish took possession of their village, which 
Ooronado called Grenada, and while there 
wrote his report to the Viceroy of Meodoo, 
giving an account of his expedition up to 
that time and sending various products of the 
oountiy and examples of native art 

The excavations were commenced at the 
dose of May by Mr. Hodge, assisted by Mr. 
Alanson Skinner and Mr. £. F. Ooffln of the 
Museum of the American Indian. Work was 
begun in a great refuse heap forming the 
weetem slope of the elevation on which Hawi- 
kuh is situated. This refuse was found to 
contain many burials of Zuni dead, of which 
there were three types — ^remains cremated and 
deposited in cinerary vessels accompanied by 
food and water vessels; others buried at 
length, or in abnormal posturea without ac- 
oompeniments ; and usually dismembered ; 
others still deposited at lengtii with head di- 
rected eastward and with them xaimerous 
veasels of earflienware, great quantities of 


food, and tbs penonol tools and onamsiiits of 
the deceased. In all, 287 graves were opened 
during the three months devoted to the wor^ 
in which quantities of pottery vassds of vari- 
ous forms and with a great range of deoora- 
tive painting, were uncovered. Among burials 
of the third type mentioned were several skel- 
etons of members of the Zuni Priesthood of 
the Bow, with their war paraphernalia, in- 
cluding bows and arrows, sacred paint, war 
clubs, and their personal or ceremonial be- 
longings. 

A Franciscan mission was established at 
Hawikuh in 1630 and continued in operation 
until 1670 when the pueblo was abandoned on 
account of Apache depredations. Ooneidering 
the length of time since the village was for- 
saken by its inhabitants, the remains were in 
a remarkably good state of preservation. The 
deposit of great quantities of food in the 
graves, especially boiled com on the oob, had 
the effect of decaying the bones but of pre- 
serving the materials that usually more read- 
ily perish, such as baskets, fabrics, and ob- 
jects of wood, many of which were saved by 
immediate treatment Many very beautiful 
things found in association with the remains 
include 8 objects of turquoise mosaic, consist- 
ing of ornamental hair combs, ear pendants, 
and hair ornaments, some of which are so 
well executed as to be among the finest ex- 
amples of encrusted turquoise ever found in 
America, and for exceeding the mosaic work 
of the Hopi Indians in Arizona to-day. Of 
the fabrics various examples were recovered, 
and indeed in one instance the ebthing of a 
woman was so well preserved that it was pos- 
sible to study Ihe character of her dress from 
neck to feet 

The pottery of the Hawikuh people, as 
mentioned, possesses a wide range of decora- 
tion and coloring. Most of the designs are 
geometric, but numerous highly conventional- 
ized figUTM of birds, as wril as many lifelike 
forma of quadrupeds, the eagles the butterfly, 
the tadpole, and the corn plant were found 
Many of the vessels are decorated with a dis- 
tinct glaze, black and green predominating. 
The vessda consist ohisfiy of bowls, ranging 
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in liM from tiny toy affairs to some as large 
as fifteen inches in diameter; but there are 
also large and small water jars* and black, 
imdeoorated cooking pots, duck-shaped ves- 
sels, and the likn 

The finds include, among others, the cere- 
monial paraphernalia of a medicine com- 
prising his medicines; a turkey’s egg con- 
taining the bones of the embryo and accom- 
panied with a food bowl; several skeletons of 
eagles, turkeys, and dogs that had been cere- 
monially buried, and deposits of pottery that 
had been broken in sacrifice and deposited in 
the cemetery not as burial accompaniments. 
It was the custom of the Zunis of Hawikuh 
to “ kill ” all the vessels deposited with their 
dead by throwing them into the graves, and 
this was likewise the case with other house- 
hold utensils such as motatee and manos used 
in grinding com. Some of the vessels escaped 
injury, while all of the fragments of the 
broken ones were carefully gathered and will 
be repaired. 

The site of Hawikuh covers an area of 
about 7fi0 by 850 feet, so that only a com- 
paratively small part of the site was exca- 
vated during this season. The refuse was 
found to attain a depth of 14^ feet in the 
w es tern slope and it will probably be found 
to reach a depth of at least 18 feet before the 
walls of the summit of the elevation are 
reached. An interesting discovery consists 
of the remains of many walls entirdy beneath 
this great deposit of refusei, showing that the 
site was occupied in prdiistoric times long 
before Hawikuh itself was built. 

PROOnSS IH COMBATING HOOKWORM 

Thk recently published annual report of 
the Rockefeller Foundation records the re- 
sults of intensive work on the study and con- 
trol of hookworm and malaria. The report 
as quoted in the Boston Medical and Surgical 
Jomal states that daring the year 1916 
the work of the International Health Board 
oontinaed to be directed chiefly toward the 
relief and control of hookworm disease. In 
cooperation with the government^ Systematio 
efforts toward control have now been inaugu- 


rated in ei^t of tiie Boutheni states and in 
fifteen foreign countries^ located between de- 
grees of latitude 80 north and 80 south in 
the tropical and sub-tropical bdt, which is 
the native habitat of the hookworm. Kew 
fields of operations in 1910 were Salvador, 
Brazil, Oeylon, and Siam, Arrangements 
wore also completed to start work early in 
1617 in the Fiji Islands, in Papua, and in 
Queensland, Australia. 

In British Honduras and the island of 
Barbados, preliminary infection surveys were 
made, and in the Yangtsekiang valley of Oen- 
tral China a pr^minary survey was carried 
out with special reference to the problem of 
soil pollution in shallow mining operations. 

The board conducted during the year a 
series of four experiments in malaria controL 
Three were finished. The fourth will be eom- 
pletod in 1917. The object of all four experi- 
ments was to determine the degree to which 
malaria could be controlled within the limits 
of reasonable expenditure and under condi- 
tions prevailing in typical farm communities 
of the South. Gratifying results have been 
obtained. 

Two oommissionfl were sent to South Amer- 
ica. One, composed of six sanitarians, with 
Maj.-Oen. WiUiam 0. Gorgas as chairman, 
visited the republics of Ecuador, Peru, Co- 
lombia, Venezuela and Brazil, to study yellow 
fever conditions. Two definite objects were 
sought: (1) to determine the statns of doubt- 
ful endemic centers of infection; (2) to as- 
certain what measures were necessary and 
feasible to eradicate the disease from the lo- 
oalities responsible for its dissemination. 
The second commission investigated medical 
education and public health agencies in Bra- 
sil. 

Active measures to control and prevent 
hookworm disease are now in operation in 
Kentucky, Louisiana, Mississippi, FTorth 
Carolina, South Carolina, Tennessee, Texas 
and Virginia ; in Antigua, Grenada. St. 
Lucia, 8t Vincent and Trinidad of the West 
Indies; in British Guiana and Dutch Guiana; 
in Costa Rica, Guatemala, Nicaragua, Pan- 
ama and Salvador of Central America; in 



534 


80JENGE 


[N. B. VoL. ZLVL Na IIM 


Brafil, and in Cegrlon and Siam of the Far 
East 

Four experiments in malaria oontrol were 
carried out durinff 1916 at different points in 
the Lower Missiasippi Biver Valley. In each 
a different line of inveetigation was pursued, 
the object being to discover a practical method 
of control which the average rural community 
could afford. 

An experiment was conducted under the 
administration of tho Mississippi Department 
of Health, with Dr. W. S. Lathers as ad- 
ministrative director and Dr. 0. 0. Bass of 
Tulane University as scientific director. The 
practicability of oontrol through detecting the 
carriers and freeing them of the malaria par* 
asites was tested. The experiment covered 
226 aquare miles of territory, the sixe of the 
communities varying from nine to sixteen 
square miles, with an average population of 
1,000. Adjoining communities were taken 
up, one after another, as facilities pennittod, 
the work in each lasting about four weeks 
with subsequent visits to insure thorough- 
ness. Blood testa were taken, quinine treat- 
ment was given to those found infected. The 
experiment will be continued in 1017. 

THB BRITISH COMMITTSK FOR SCIENTIFIC 
AND INDUSTRIAL RESEARCH 

The Booond annual report of the Oommit- 
tee of the Privy Council for Scientific and 
Industrial Research for the year 1016-17 has 
been published. According to an article in 
Mature it consists of an introductory state- 
ment by Lord Curzon, as lord president of 
the privy council, the report of the Advisory 
Council, signed by Sir William McCormick 
and Sir Frank Health, and appendices giving 
orders in council, terms of the imperial trust, 
dociim^ta relating to research associations, 
and names of members of committees at- 
tached to the department of scientific and 
industrial research. Lord Ourzon points out 
in his introduction that the foundation of the 
department led to the creation of the im- 
perial trust for the encouragement of soien- 
tiflo tad indust^ research. 

The trust hoh^ on behalf of the depart- 
ment the sum of one million itetling vdiich 


Parliament has voted for the purposes of the 
department. The negotiations of the ad- 
visory council with the leading manufaoturers 
in the various industries showed that it would 
not be possible to develop systematio research 
on a large scale unless the govenunent were 
in the position to assist financially over an 
agreed period of years. These considerations 
led the government to place a fund at the 
disposal of the privy council committee to be 
spent over a period of five or six years af- 
forded the best means of dealing with the 
problem. During the past year negotiations 
have been concluded with the Royal Society 
for the transfer of the property of the Na- 
tional Physical Laboratory, together with the 
responsibility for its maintenance and devd- 
opment, to the department of scientific and 
industrial research. The scientific manage- 
ment of the laboratory will remain in the 
hands of the executive committee under the 
chairmanship of Lord Rayleigh, a member of 
the advisory council. 

The committee reported last year that 
grants had been approved to a number of in- 
dividual students and research workers for 
the year 1016-17 to an amount not exceeding 
60001, The amoimt actually expended under 
this head, however, was not more than 36601. 
upon thirty-six workm^ Throughout the 
work has suffered in amount owing to the 
war, and the committee was unable to expend 
more than 14,6241. out of the 40,0001. placed 
at its disposal by Parliament for the financial 
year 1916-17. During the current year a 
sum of 38,0601. was taken in the estimates, 
in addition to the fund of a million referred 
to already. The annual vote is intended to 
cover (a) the cost of those researches which 
will not be undertaken by the proposed re- 
search associations; (b) the grants to indi- 
vidual research workers, both students and 
others; and (c) the coat of administration. 

The report says; 

The one question of policy, to which throoghont 
the year we have eontinuouriy devoted our atten- 
tion, is ths working out, with sU tbs ears and ad- 
vice we have been able to eommand, of the poUsy 
of cooperative indneirial reeeanh foreabadowed 
in our last report Lord GcewOi who was at that 
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thBA lord prarident of the privy oonnell, reeelTod a 
dotation of the board of eoientiilo soelatiea oa 
Doeembar 1 last, at whloh he outUned the policy 
of the government In regard to Indnstrial re- 
search. He announced their Intention to ask par- 
liament to place a large fond — a million sterling 
— at the disposal of the department to enable it to 
cooperate with the indostries of the country In the 
foundation and maintenance of approved assooia- 
tions for research during the next five years or so. 
After these initial years it is expected that the 
larger industries, at any rate, will be able and 
willing to carry on the work of the associations 
without assistance. The intention of the govern- 
ment is to make a contribution to the assured in- 
eome of si^eh associations from the subscriptions of 
their members, varying in amount according to 
oireumstanees, and with a normal maximum of 
pound for pound, though in very exceptional eases 
this limit may be exceeded. Lford Grewe also an- 
nounced that the board of inland revenue would be 
prepared to instruct surveyors of taxes to allow 
as a working expense for income-tax purposes ths 
contributions by traders to industrial associations 
formed for the purpose of sciontlflo research for 
the benefit of the various trades. The allowance 
would be subject to certain conditions; that is to 
say, the association must be under government 
supervision and the trader’s eontnbubon must be 
^’an out and out payment, made from bis trade 
profits and giving him no propristary interest in 
ths property of the association.” Binoe this de- 
cision inriudes war profits and excess profits taxes, 
it offers a considerable inducement to firms af- 
fected by these taxes to act promptly. 

A TKIBUTK TO PROFESSOR CHURCH 

Ths College of Civil Engineering of Cor- 
nell University paid a tribute of affection and 
reepeot to the emeritus professor of applied 
mechanics and hydraulics, Irving Porter 
Church, ’TS, on November 9. Alumni of the 
college presented to the university a portrait 
of Professor Church and the sum of $3,600 
in Liberty Bonds to form the Irving F. 
Church Fund, the income of which is to be 
devoted to the purohase of additions to the 
library of the college. 

Aooording to the Cornell Alumni Newe, a 
simple ceremony of presentation took place 
at noon in the auditorium of Goldwin Smith 
Hall. Among the persons assembled irere 
ICr. White and Professors Law, Ebweit^ Com- 


stock, and Gage — ^men whose terms of service 
in the faculty are comparable in length to 
that of Professor Church; Ifrs. Crandall; the 
members of the faculty of civil engineering, 
and a number of other professors. 

On the rostroxn, veiled, was the portrait 
lately completed by J. Campbell Phillips. 
Bean Haskell expressed the pleasure of the 
faculty of civil engineering in taking part in 
this tribute to a beloved teacher, and intro- 
duced William D. Kelley, ’80, the representa- 
tive of the alumni committee which the Cor- 
nell Society of Civil Engineers had appointed 
to provide the double memorial. Mr, Kelley 
gracefully expressed the affection of the old 
students for Professor Church and their sense 
of his groat services to the college and to 
engineering science during so many years. 
The contributions to this testimonial, he said, 
had come from Cornell engineers in all parts 
of the world. He unveiled the portrait and 
presented it to the university. Then he took 
from his pocket the Liberty Bonds constitut- 
ing the Church Fund and handed them to 
President Schurmau. 

The President accepted the gifts in behalf 
of the university. He congratulated the 
alumni of the College of Civil Engineering on 
the value of their testimonial and still more 
on tho propriety of their gift. What other 
offering, he asked, could be more grateful to 
a teacher than this double memorial t The 
whole university, he said, would be forever 
in debt to Professor Church’s character and 
scholarship. 

Everybody arose as Professor Church ad- 
vanced to the front of the platform. He 
apologized for his presence there. What need 
for him to talk, he said, when a speaking like- 
ness was there to represent him. He accepted 
gratefully the tribute of his old students, and 
spoke for a few minutes of bis reminisoenoes 
of the forty-eight years be had spent at 
ComeU, 

The board of trustees next day adopted 
ibis resolution: First, that the oommunica- 
tion of Mr. F. W. Scheidenhelm, chairman 
of the committee, be spread on the minutes 
of ibis board; secondly, that the sincefe 



536 


BOIBVCB 


[K. B. VoL, ZLVLliro. UM 


of the Trustees be tendered to the 
committee in dharge and to all the Oomell 
men who have contributed to the gift for this 
admirable and approjyriate tribute to Pro- 
feesor Ohurch; and, thirdly, that it be re- 
ferred to the dean of the college of civil 
engineering to hang the portrait in a suitable 
place." 


SCIENTIFIC NOTES AND NEWS 

Db. Frakkun P. Mall, professor of an* 
atomy in the Johns HopkiDs University and 
director of the department of embryology of 
the Carnegie Institution of Washington, died 
in Baltimore on November 17. 

The anniversary address of the New York 
Academy of Medicine was delivered on No- 
vember 15 by Dr. Henry FairfleU Osborn, 
L.LJ)., president of the American Museum of 
National History, on "The origin and na- 
ture of life." 

At its meeting held November 14 the Rum- 
ford Committee of the American Academy of 
Arts and Sciences voted the following appro- 
priations: To Professor Raymond T. Birge, 
of Syracuse University, $150 in aid of his 
research on the Structure of Series Spectra; 
to Professor Theodore W. Richards, of Har- 
vard University, $250 in aid of the publica- 
tion of Marie's Tables of Pbysioo-Ohemical 
Data; to Professor Ancel Si J(^in, $500 for 
the purchase of a refrigerating machine and 
accessories to be the pn^>erty of the com- 
mittee and loaned fto Dr. Si John for use in 
connection with his researches on crystal 
stmeture by means of X-Rays. 

Pbotcssos J, F. Ebvp, for many yean bead 
of the department of geology in Columbia 
University, bos become associated temporarily 
wKh the firm of Hager Bates and Lewis of 
Tulsa, Oklahoma, during the absence of 
Whitney Lewis in Franca 

OtTSTAW R. Tubka, oonsulting engineer. 
New York City, formerly chief engineer of 
the Panama Railroad Company and lecturer 
in engineering at Columbia University, has 


been comnussioned as major in the Engi* 
neer Section of the Qffleen’ R es e rv e Ckwps 
of the United States Army. 

Majob Jork M. T. Fnmr, M. R. 0., U. S. 
Army, has been appointed director of general 
surgery with the American Expeditionary 
Forces in France; Major H. Young, 

M. R. 0., director of venereal sldn and genito- 
urinary surgery, and lieutenant-Oolond 
Joseph Filer, M. 0., U. S. Army, director of 
the laboratory aervica 

It is announced that Dr. Hugh Cabot of 
British Base Hospital No. 22 has been made 
lieutenant colonel of the Royal English Medi- 
cal Corps. He has aucoeeded lieutenant- 
Colond Sir Allan Perry os oommanding 
officer of the hospital This Is in addition to 
being chief aurgemi, which positimi he has 
held for some months. 

Dr. a. B. Cobdlbt, dean of agriculture and 
director of the Oregon Experiment Station, 
has been dected diairman of the State Lime 
Committee, authorised by the state legisla- 
ture to build and operate a state-owned lime 
plant for providing cheap agricultural lime. 

Dr. Caboure Ruhbold, formerly collabo- 
rator in forest pathology, Bureau of Plant 
Industry, has been appointed assistant pa- 
thologist in the Offloe of Sugar Plant Inves- 
tigations, Bureau of Plant Industry. 

The sulphur oommittee of the War Indus- 
tries Board has reoently visited Texas. The 
committee consists of J. Paike Ohanning, 
J. W. Maloolmson, A. B. W. Hodges, F. 8. 
Smith, of the U. 8. Geological Survey, and 
W. 0. Hotchkiss of the Univenitj of Wis- 
consin. 

The course of popular scientiflo lectures of 
the California Academy of Scienoes, Golden 
Gate Park, is being continued on Sunday 
afternoons in the Auditorium of the Museum 
in Golden Gate Park, as follows: 

Nofember 18. P rofss so r G. A. Looderbask, 
geology department, Ualvenlty of OsUfonds, ^'A 
geoJogleSl expedttloa Into the interior of 
(Illustrated.) 

November 25. Professor E. C. PrsnUin, ehsm- 



RiimfaB 80, 1017] 


SCIBNCB 


637 


iftiy department, Stanford Univanitf, '^Liquid 
alr.^’ (With demonatratlons.) 

Doeember 2, Dr. A. A. D'Aneona, member of 
San Franelieo Board of Edoeation, '^OirenlatloiL 
of the blood. (IHnetrated by motion pietoree.) 

Deoamber 0. Mlee Alice Eaetwood, onrator, de* 
partment of botany, Oalifomia Academy of Sd- 
eneae, **Weeds.” (Ulnitrated.) 

The eeiriefl of lectures on heredity pre- 
sented before die Washington Academy of 
Soienoes and later published in the Journal 
of the academy has now been reprinted in col- 
lected form. The volume contains the fol- 
lowing addresses: 

Dr. H. S. Jennings. "Observed dianges In he- 
reditary characters in rdatlon to evolntion." 

Dr. Oscar Biddle. "The control of tho sex 
ratio." 

Dr. W. R Castle. "The rOle of selection In he- 
redity." 

The collected papers bound in buckram in 
uniformity with the preceding series of lec- 
tures on "Nutrition” may be obtained from 
the treasurer of the academy, Mr, William 
Bowie, XI. 8. Coast Survey, Washington, 
D. 0. 

Mr. Oarleton B. Ball, agronomist in 
charge of Western Wheat Investigations, XT. 
8. Department of Agriculture, delivered a 
lecture on "The Scope and Problems of 
Agronomy” before the students in agronomy 
at the Idaryland Agricultural College, on 
November 8. 

The American Phytopathological Society 
will meet at Pittsburgh, Decemiber 28, 1917, 
to January 8, 1018, in affiliation with 
the American Association for the Advance- 
ment of Science. There will be joint meet- 
ings of the society with Section G of the 
association and also with die Botanical So- 
ciety of America. 

SBcnoir E — Geology and Geography — of 
the American Asaociaiion for die Advance- 
ment of Science, will hold meetings at Pitts- 
burgh, Pa., on Friday and Saturday, Decem- 
ber 28 and 29, with a session on Monday, 
Deoember 81, provided enough papers are 
offered by geologists returning from the meet- 
ings of the Geological Society of Amerioa in 


St. Louis to make a Monday session desirable. 
A symposium upon the topic "Mineral Be- 
souroes and Chemical Industry,” to be held 
jointly with Section C, is planned for Friday, 
Doeember 28. The address of the retiring 
vice-president of Section £, Professor BoUin 
D. Salisbury, of the XTniversity of Chicago, 
upon "The Educational Value of Geology,” 
will be given on Saturday morning, Deoember 
29, at 10 o'olook. The meetings of Section E 
will be presided over by Professor George H. 
Perkins, of the University of Vonnont Tides 
of papers to be read before tho Section should 
be in the hands of the secretary, Dr, Bollm 
T. Chamberlin, University of Chicago, before 
December 16. Members who can only attend 
a session on Monday, December 31, and who 
wish to present papers at that time are re- 
quested to notify the secretary as soon as pos- 

The Journal of the American Medical As- 
eoeiation states that the second American 
orthopedic contingent, composed of forty-two 
medical officers under the direction of Major 
Goldthwaite, has arrived in England. All 
the officers as well as three of engineering ex- 
perience commissioned in the sanitary corps 
are to take charge of the development of 
curative workshops in the American ortho- 
pedic hospitals in France. There are also 
twelve orthopedic nurses as a nucleus around 
which a nursing staff is to be developed. All 
the medical staff except the director are to be 
distributed temporarily through the British 
orthopedic centors. Arrangements have been 
made by which these centers can be used for 
training Americans in orthopedic work with 
the idea of providing relief for the large 
number of modical officers that will be re- 
quired for this special work. When these 
men are needed for service in the American 
hospitals in France, another group will be 
sent from home to take their place in the 
British hospitals. Tho rotation will be con- 
tinued until the American hospitals are fully 
staffed. Major Goldthwaite k going on to 
American headquarters in France to organ- 
ise the orthopedic hospital with the Ameri- 
can Army. 
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Bxfou the Ohemioal Sooiety* London, the 
following leotures will be given : December 6, 
"The Bdation between Ohemioal Cbnatitu- 
tion and Physiological Action,” Dr. F. I. 
Fyman; February 91, 1918, "Recent Studies 
on Active Nitrogen,” Profeesor the Hon. B. 
J. Strutt; Ajnril 18, the Hugo Milller lecture, 
entitled " The Old and the New Mineralogy,” 
Sir Henry A. Miers. 

Dr. Riohabd Weil, professor of Experi- 
mental Medicine in Oomell Medical College, 
a major in the Medical Beserve Corps and 
chief of the medical staff of the Base Hos- 
pital at Camp Wheeler, Macon, Gku, died of 
pneumonia on November 19. 

Nature states that in a private letter Dr. 
Paul Bertrand announces the death of his 
father. Professor 0. £. Bertrand, the dis- 
tinguished plant-anatomist and paleobotanist 
Dr. Bertrand was professor of botany at Lille, 
and lived there for the last three years of his 
life under German rule. Under these difficult 
eonditiona, he was still able to carry ou both his 
university courses and his private research, 
as long as his health permitted. 

The death is onnounood, on October 27, of 
Mr. Worthington O. Smith, of Dunstable, 
fellow of the Linnean Society, at eighty-two 
years of age and on October 24, at fffty-four 
years of age^ of Mr. Geoige T. Holloway, vice- 
president of the Institution of Mining and 
Metallurgy, known as a consultant metal- 
loigist and assayer. 

Mr. Georoi CniRLES Crick, aasistant in the 
geological department of the British Museum, 
died on October 8, aged sixty-one years. 

EDUCATIONAL NOTES AND NEWS 

The Probate Court has allowed the will 
of Mrs, Augusta E. Corbin, by the terms of 
which Boston University receives $505,000. 

ExTRVsrvE additions are to be made to the 
laboratories of the department of chemistry 
of the Benaselear Polytechnic Institute. En- 
tirdy new and complete laboratories will be 
oonstructed for quantitative analysis, for or- 


ganic chemistry and for physical chemistry. 
Material enlargement wiU be provided for the 
food analysis and gas analysis laboratories, 
and new space assigned for lecture room and 
recitation room needs. The great increase 
in number of students entering for the course 
in chemical engineering has demanded these 
extensions. Work on the new construction 
will be started in March, 1918, at which time 
also ground will be broken for four new 
dormitories. 

Dr. F. L. Piokbtt, formerly associate pro- 
feesor of taxonomy and ecology at the State 
College of Washington, has been made head 
of the department of botany at that institu- 
tion to fill the vacancy in the departeient of 
botany made by the resignation of Dr, I. D. 
Cardiff. 

Professor Walter Burton Ford has been 
promoted to a professorship of mathematics 
in the University of Michigan, and James 
Garret Van Zwaluweuburg to a professorship 
of Toentgenobgy. 

Mr. Geo. E. Crofoot has been promoted 
from instructor in mechanical engineering to 
assistant professor of mechanical engineer- 
ing in the Towne Scientific School of the 
University of Pennsylvania. 

Mr. E, Q. Gaul, M.Sc., lecturer in bacterio- 
logical chemistry at the University of Man- 
chester, has been appointed part-time demon- 
strator in chemistry in the university depart- 
ment. Mr. G. Hickling, D.Sc., has been ^ 
appointed reader in paleontology and in the 
absence of Professor Holland, acting director 
of the geological laboratories. 

DISCUSSION AND CORRESPONDENCE 
THE MANUFACTURE OF OPTICAL GLASS IN 
AMERICA 

To THE Editor of Soienoe: There is on ob- 
vious lesson of general interest and of Impor- 
tanoe in national welfare in ibe present situa- 
tion oonceming the manufacture of optical 
gloss in this country. That lesson rdates in 
principle to the injury to important manufac- 
turing interests resultiiig from a large oon- 
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fonwr baoomiDig the sole producer of a ma- 
terial Tital to that line of manufacture. 
When expert scientifio knowledge is involved 
it is well that soientifio men be alive to the 
consequences of certain lines of activity. 

Four years ago this country imported an- 
nually about half a million dollars worth of 
optical glass, ohiedy from Schott in Jena, 
Mantois in Paris and to some extent from 
Chance in England. At the outbreak of the 
war the Oerman supply ceased, while the 
French and English supplies were limited to 
that not required for war purposes. Six of 
the large oonsumera of oitical glass, a gov- 
ernment bureau and three glass manufacturers 
at once started experimental work in this 
country on the manufacture of optical glass. 
The entire normal demand for this material is 
barely sufficient to pay overhead and a modest 
profit to a single manufacturing concern. 
But two of these would-be producers have 
faced the very considerable development ex- 
pense and brought their production to a fac- 
tory basis. One of them is a large consumer 
of optical glass, the other a large manufac- 
turer of plate glass. 

The situation faced by the independent 
consumer is a diffictilt one. Ho naturally can 
not depend upon his largest competitor for his 
raw materiaL Neither can the plate-glasa 
manufacturer be depended upon as a perma- 
nent source of supply since his large orders 
for his regular product are much more re- 
munerative. The outlook is therefore rather 
dismal both for the independent consumer and 
for the future manufacture of optical glass in 
America. 

Optical glass manufacture^ like so many 
other industries newly taken over in this 
country, is extremely sensitive to the favor of 
the capitalist as well as of the scientific ex- 
pert and skilled laborer. Optical glass has 
been successfully made in this country in 
small experimental batches at various times 
for at least thirty years back, but no one would 
riok the necessary capital in a business with 
a denmnd so oiTCumscribed and a margin of 
imfit so limited. At present a concern de- 
voted exolusivdy to optical glass, booking the 


entire American demand might weather the 
return to normal trade oonditiona. With the 
buBiness split into at least two ports, one chief 
producer a large oonsumer, another operating 
it as a trivial side issue, the industry is un- 
likely to survive. 

P. G. Nurma 

PirrsBUBOH, 

October, 1017 

A NOTE ON THE "AGE AND AREA" 
HYPOTHESIS 

Professor DeVries’ ^ recent endorsement of 
the hypothesis advanced by Willis that the 
range of any plant, barring barriers, depends 
upon the age of the species, is a most curious 
illustration of how uncritical a man becomes 
who is obsessed with a theory. The Willis hy- 
pothesis has already boon satisfactorily dealt 
with by Sinnott* in the pages of Sgibnoe and 
I wish only to add ono or two brief comments. 

Neither Willis nor DoVries appear to have 
any knowledge of or interest in the facts of 
paleontology, certainly the latter, since he is 
an evolutionist of a sort, might have selected 
a name for his supposed factor that had not 
already been used in a perfectly definite way 
for a process diametrically the opposite of 
saltation. This has all been well said by 
former critics and 1 mention it in the present 
connection merely as more cloth oif the same 
piece OB the adoption of the Willis hypothesis. 

Begarding barriers, we are familiar with 
certain gross kinds such as mountain ranges 
and seas, but who can successfully formulate 
the interrelations of organisms with one 
another and with their environment and the 
loss obvious but no less real barriers that result 
from these correlations? One is reminded of 
Darwin’s classic explanation of the relation- 
ship between cats and red clover, in which 
case spinsters might prove an effective barrier 
to field mice and offer optimum conditions for 
the spread of clover. 

With reference to New Zealand, a philo- 
sophic botanist would have to account for 
very many plant radiations of different ages 
and from different directions — certainly the 

1 Boiknox, N. B., VoL 40, pp. 041-649. 

BBCIXMOR, N. 8., YoL 46, pp. 467-460. 
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imtent flora of "New Zealand osn not legiti- 
mately be postulated as having entered that 
region as a unit at the central point advocated 
by WilHs, nor can the flora of any region as 
a whole be dated from one period of tixne or 
from a single geographical point. 

Finally the statement that the dying out of 
species is a rare event is overwhelmingly op- 
posed by all of the facts of paleontology and by 
all of the faots of history unless its adherents 
are prepared to Accept the Mosaic cosmogony. 
This comment is as true of vertebrate and 
invertcAirate paleontology as it is of plants. 
In the case of the last the probability is very 
great that the prosent flora of the globe repre- 
sents a minute fraction of the extinct floras. 
Pointiiig in the same direction is the well- 
authenticated fact that in all the orders of 
plants that are prevailingly arboresoent the 
geologic distribution where it is known is 
found to hare bean more extensive than the 
present distribution. The same statement is 
true of the higher animals and of such inver- 
tebrate groups as I am familiar with. 

So-called monotypic genera, whether plant 
or animal, at least in the majority of cases, are 
relicts of a once wider distribution. Among 
plants this is strikingly true of arborescent 
iorms and needs qualification only in the case 
of certain mainly herbaceous, relatively mod- 
em and prevailingly temperate groups such as 
the Papilionaoen, labiaten, Scrophulariaoen, 
Plantaginaceg, Valerianaceis, etc. 

Edwadd W. Bebrt 
Thb Johns Hopkinb TInitzhsitt 


SCIENTIFIC BOOKS 
A Text-hook of Sanitartf and Applied Chem- 
istry; OTj the Chemistry of Water, Air and 
Food. By E. H. S. Bahjev, PIlD., Pro- 
fessor of Ohemistiy, University of Kansas. 
Fourth Edition lerised. New York, The 
Macmillan Company. 1917. Cloth. 12mo, 
xxiv + 394 pp. Price |1.60. 

As Dr. Bailey says in his preface, the (ftgeot 
of the book is to furnish a text, for the use of 
student^ upon chenustry as applied to the 
most important topics having to do with daily 
life in the household. The opening chapters 


deal with the Atmosidiere^ Fuel% Heating and 
Ventilation, Lighting, Water, Sewage^ Tex- 
tiles, Soap, Disinfectants and Poisons. The 
second half of the book treats of the chemistry 
of food. The treatment is naturally descrip- 
tive only and does not cover analytical proc- 
esses. Throughout the text there are distrib- 
uted 197 well sdeoted experiments which will 
greatly help to fix important facts in the stu- 
dent's mind. 

W. P. Mason 


SPECIAL ARTICLES 

THX UPFINOTON SHALE OP WEST VIEOXNZA 
AND m SUPPOSED UAKINB FAUMA* 

At a number of localities in northern West 
Virginia the Uffington shale of 1. C. White^ 
lies at the base of the Conemaugh formation, 
occupying the interval between the Mahoning 
sandstone above and the Upper Freeport coal 
of the Allegheny formation below. It is a 
dark shale, a portion or the whole of whidi is 
sandy and bears plant fossils in abundance. 
It 28 variable in thickness, forty feet being 
about the maximum reported, while over 
much of the area it is lacking altogether, the 
sandstone being in contact with the coaL 
The replacement of the shale by the sandstone 
is clearly the result of erosion as is indicated 
by the sinuous contact between the two 
strata, the shale often yaiying in thickness as 
much as twenty feat in a distance of a hun- 
dred yards. 

In 1871, John J, Stevenson, in a paper en- 
titled: ^‘A geological examination of Monon- 
galia county, West Virginia," by John J. 
Stevenson; together with lists of fossils and 
descriptions of new spedee, by F. B. Meek," * 
described a ** dark colored, fine grained, aigil- 
laoeous" shale overlying the “Upper Free- 
port” coal and containing abundant inverte- 
brate fossils. Its thickness is given as 19 
feet It is said to be best exposed in the 
“bluff bordering the bottoms two or three 

1 Published by psnnission of L 0. WUte^ stats 
geologist of West Virginia. 

i* I. 0. White, West Virginia Sarrey, VoL 
n., 1908, p. m. 

sWast Virginia TTnlvemity, Board of Begsnts, 
Third Ann. Bept, 1871, for 1870, pp. 41 to 73. 
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hundred ^erds above the old * Point Home.’ ” 
It U also reported m underlying the “ Mahon- 
ing ” aandstona Meek’s list of fossils includes 
7 braohiopoda, 18 pdecypodo, 10 gastropoda, 
S cephalopoda, a trilobite and a orinoid, be- 
sides orinoid columns. Three new species of 
pelecypoda were described; namely, Nuada 
onodoniotdea, Poldta earbonaria and F. stev- 
snsoni. Stevenson informed I. 0. White that 
most of his fossils were collected at the town 
of Ufflngton.* 

White in 1008 described the TJffington shale 
at Ufflngton and reported Stevenson’s fossils 
as found in it, thus describing it as bearing 
both plant and animal remaina^ 

Stevenson in 1906 repeats White’s statement 
that the Uffington shale — ^whioh name he now 
employs for the first time — bears a marine 
fauna.* 

Hennen in 1918 mapped the outcrop of the 
Upper Freeport coal of the area and described 
the Uffington shale,* but did not observe ani- 
mal fossils in it.^ 

After a close examination of the area the 
following facts bearing on the location of the 
marine fossils have come to light, coirdation 
and identification of strata being based on the 
work of White and Honnen: 

At Ufflngton the Uffington shale is 80 feet 
thick, plant-bearing throughout and very 
sandy in the lower half. Above it lie in as- 
cending order tho Mahoning sandstonei, 89 
feet thicks clay-shales 90 feet in thickness, the 
Brush Creek coal, 6 inches thick, and 8 feet 
of dark shale of the Brudi Creek limestone 
horizon containing abundant marine fossils. 
Above the latter is the Buffalo sandstone, 16 
feet thick. 

At Book Forge, 4 miles east of Ufflngton, 
stands the old Point House,” a frame dwell- 
ing, a relic of the settlement built during the 
operation of the Deckers Credc Iron Works 

s I. 0. White, oral eomnranieation. 

4 W. Va. GeoL Burr., VoL II., p. 888. 

f << CarboniferouB of the Appalachian Basin,” 
QedL Boe., America BnlL, VbL 17. 1906, p. 188. 

SB. V. Hennen, Weet Virginia GeoL Bnrv., Be- 
port on Monongalia, Marion and Taylor eonntles, 
p. 881. 
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which has been inactive ainoe about 1865. 
Here the ^ bluff ” referred to by Stevenson is 
capped by the Buffalo sandstone overlying 18 
feet of dark diale containing abundant marine 
invertebrate fossilai, the Brush Credc limestone 
horizon, which is just above the level of 
Deckers Creek. The strata at this point dip 
to the west, and seven tenths of a mile to the 
northeast the Upper Freeport coal rises to the 
creek level with the Mahoning eandstone rest- 
ing directly upon it, no shales intervening be- 
tween them. 

It is thus seen that the dark fossiliferous 
shale of Stevenson at Rock Forge is Brash 
Credc. It was found to contain a number of 
the species listed by Meek. 

Stevenson’s description of his fossil bed 
does not agree with the characters of the 
Uffington shale at Uffington. It la lees than 
one third as thidc — the shales do not thin 
down in the immediate vicinity of the town — 
no sandy shale is reported and tho strikingly 
abundant plant remains are not noted, nor 
does another fossiliferous stratum of black 
shale appear in the section below the 
well-marked Ames limestone, with which 
neither of the strata under discussion oould 
havo been confounded.'^* It is therefore 
concluded that Stevenson collected marine 
fossils from the Brush Creek and not 
from the Ufflngton and it appears that at the 
time of writing he correlated tho coal whidi 
lies below the true Uffington with the "Kit- 
tanning.” This coal he mentions as seen at 
low water in the Monongahela River between 
Morgantown and Ufflngton and is tbe Upper 
Freeport of White and Hennen. It is there- 
fore ai^arent that Stevenson’s "Upper Free- 
port ” is a higher coal. From these considera- 
tions it seems that there is little doubt that 
the Brush Creek coal and fossiliferous shale 
are Stevenson’s "Upper Freeport coal” and 
"Dark shale just bebw the Mahoning sand- 
stone^” respectively. Diligent search by the 
writer failed to reveal marine fossils in the 
Uffington shales while a number of Meek’s 

TaA sparse marina fauna is ooeasioBaU|y found 
in the green and yellow shales of tbe Pine Greek 
limestone horiion above the Buffalo sandstone. 
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listed species were found in the Brush CreelL 
Besides the writer. Messrs. 8. B. Brown. 
David White. J. W. Beede and R. V 
Hennen* have examined the TJffinffton dials at 
Uffin^n and vicinity without discovering 
marine fossils. 

Studies of the Conemaufidi formation in 
West Virginia and Maryland by the writer 
have not revealed a marine fauna at this hori- 
son nor has such been reported by other ob- 
servers in these and adjoining states, with 
the exception of the instances mentioned 
above and two other West Virginia localities 
reported by Stevenson. These places are: in 
Wirt county 8 miles north of Burning Springs* 
and at Outright in TJpshur county.^* These 
localities have since been studied by mem- 
bers of the West Virginia Geological Survey 
during the preparation of oounty reports. 
From the similarity of the sections given by 
the different obBervers^^ the fossiliferous 
members at these localities also appear to bo 
Brash Creek. 

In Ohio the shale is reported by Oondit but 
marine fossils were not found. 

The TTfSngton shale may then be re-defined 
as follows: 

The TTfilngton shale is a plant-bearing bed 
of shale, frequently sandy in the lower por- 
tion. of non-marine origin, oooupying in 
places the interval between the Upper Free- 
port coal and the Mahoning sandstone, and 
indicating by its variable thickness and un- 
dulating upper surface that erosion took place 
over the area of its outcrop before or during 
the deposition of the Mahoning sandstone. 
The maximum reported thickness of the shale 
is 40 feet and. though lacking in many places. 

• Ora] eommnmcation from S. B. Brown and B. 
V. Hennen. 

• Geol 8oe America BnlL. Vol. 17. 1906, p. 140. 
** Carboniferous of the Appalachian Basin/’ by J. 
J. Stevenson. 

10 Idem., p. 135. 

11 B V. Hennen. W. Va. GeoL Borv.. Wirt, Boane 
and Calhoan counties ifiept.. 1011. p, 868; and I. C. 
White. W. Va. (ML Siirv., Vol. IL. 1003, p. 279 
(reeeni field work by D. B. Beger in the preparation 
of a report on Up^ur county eonfinns the eorre- 
latlon of L G. White). 


its appearance at widriy separated points in 
Maryland. West Virginia and Ohio shows that 
its former distribution was perhaps general 
in the Appalachian Carbonifeions area* 

W. ABUSTftOira PUOE 

WUT VlBGIMU UnXVXBSITT. 


BOSTON MEBTINQ OP THE AMERICAN 
CHEMICAL SOCIETY 

Thx fifty-fifth meeting of the Amerioaa Chem- 
ical Society was held at the Manachnsetti Insti- 
tute of Technology, Cambridge, Maas., from Sep- 
tember 10 to September 13, Ineluslve. Olie gen- 
eral program was carried out under the able leader- 
ship of Professor Julins Stieglita, president of the 
society, and Dr. Charlea L. Parsons, secretary, 
while the local arrangements were under the di- 
rection of Professor H. P. Talbot, assisted by the 
chairmen of the numerous oonunittees. The vari- 
ous divisions were presided over by J. E. Brecken- 
ridge, T. J. Bryan, E. H S. Bailey, L. F. Kebler, 
L. E. Weber, C. L. Alsberg, J B. Bailey, H. P. 
Talbot, and H. E, Howe. 

During the session, the usual order of businesa 
was carried out, consisting of meetings of the 
eounci], with general and public meetings. A 
strong feature of the meeting was the stress placed 
upon ’’War Service of the Chemist.” A shore 
dinner at the Hotel Pemberton, held on Tuesday 
evening, was much enjoyed and served as a pleas- 
ant break In the work before the Bociety. Wednes- 
day evening was given over to the address by 
President fitieglits, who took for his subject, * * The 
Outlook for Chemistry in the United States.” 
This addreu was printed in the issue of Science 
for October 5. 

During the entire week, the time was taken up 
by the reading of papers. 

DIVISION or BIOtiOOlCAL CHXUI3TBT 
C. L. Al^erg, Chairman. 

I. K. Phelps, Vice-Chairman and Seoretary, 

Abstracts have been received of the following 
papers: 

Omdae oeiton <n the nueleue: W. J. V. Oam- 
HOUT. The Indian pipe (Monotropa imt/Iora) 
contains a colorless ehromogen which darkens on 
oxidation. This process takes place more rapidly 
in the nucleus than in the cytoplasm, Indicating 
that the sncleai is the center of oxidation In the 
cell. 

The dynamioe of the proeeu of death: W. J, V. 
OsTERBouT. Detenninatioas of the «loetrical 
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eoadoetiTi^ of llTing tismo enable oe to f(Aow 
fhe proooM of death in the lame manner ae we 
follow ehemloal reactions in vitro. The proeees 
QSOaUy proceeds as a monomoleealar reaction 
which is somewhat accelerated or Inhibited at the 
•tart. It is probable that we have to do with 
coBseentive reactions, in which ease the aeceleratioa 
or inhibition Is eadlf explained. The same as* 
snmptioB enables ns to give a qnantltatite ex- 
planation of inJuTjr and of recoyerj. 

Tho dynatMos of photosynthesis: W. J, V. Os- 
nsHOOT and A. B. C. Haas. When plants of 
Viva are taken from darkness and exposed to light 
the process of photosynthesis goes on at a regn- 
larly increasing speed until a steady rate is 
reached. This may be explained by assuming that 
a catalyst Is produced in light. The values cal- 
culated upon this hypothesis are in good agree- 
ment with the observed values. 

Note on the phynologtcoi action of Cordycept 
sinensis; 0. L. ALSBEBa and J. F. Brewster. It 
is a practise among certain of the Chinese to ex- 
tract the tufts caused by the growth of CordyoepM 
sinensis on caterpillars and use the extract for 
medicinal purposes. Extracts made both of the 
tufts separately and of the tufts with the cater- 
pillars when injected into rabbits proved to be 
toxic. 

The injinenee of phoephatet on the action of al- 
phaoroionxe acid on plant$: J. J. Skinner and V. B. 
Bdd. Alpha crotonio acid in amounts of 2d and 
do p.pjn. was found to be very harmful to wheat 
plants grown In nutrient culture solutions. The 
aolutiouB were composed of calcium acid phosphate, 
sodium nitrate and potassium sulphate and were 
prepared according to the triangular system. 
Growth was reduced about dO per cent when the 
material was used In amounts of 60 ppm. In 
cultures containing 80 p.p.m. PaOi growth was re- 
duced 80 per cent, in cultures containing 40 
p.pjn. growth was reduced 45 per cent., and 
in cultures with no PsO, growth was reduced 55 
per cent When the material was used in the cul- 
tures in amounts of 8d p.p.m. growth was reduced 
about SO per cent In cultures having 80 p.pjii. 
FAt growth was reduced 9 per cent., and in those 
having 40 p.pjn. PA* 88 per cent., and where 
ho PA was present 84 per cent Phoephate seemed 
to have an ameliorating effect on the haimlessness 
of the crotonio acid. KaHiPOi used in the place 
of OaHi (P 04 )i in the culture solutions had a simi- 
lar effect on the action of the erotonie acid. Ex- 


periments using KbiHPO* and also NaaPO*, riiowed 
that each of these phosphate salts, regardless of 
the character of the base, in combination had an 
action antagonistic to the harmfolness of alpba- 
crotonlc add. 

The osetdaiion of vanUUn to vanUUo aeid by 
oertatn sod baeteria: Wiluah J. Borbinb and 
Elbert C. Lathrof. A bacterium, apparently 
Bpeeido for vanillin, has been isolated from an 
Alabama soiL This organism when grown in a 
medium of inorganic salts with vanillin as the sole 
source of carbon, in the course of five days com- 
pletely oxidised vanillin to compoqpds of a non- 
phenolle character. The first oxidation product 
has been isolated and its identity as vaniBio aeid 
has been establldied by the mixed melting points, 
the orystalUne form and solubilities, the color re- 
actions, the neutitdisation equivalent, methoxyl de- 
termination and organic combustion. By means 
of color reactions the rate of oxidation of vanillin 
to vanillic acid and the rate of the ensuing oxida- 
tion of vanillic aeid has been determined. Vanil- 
lin has been found in a number of field soils and 
the infertility of some of these soils may be due 
to vanillin. Vanillic acid has also been diown to 
be harmful to growing plants. The biological 
oxidation of these harmful soil compounds and 
the effect of fertilixer compounds on this biolog- 
ical transformation is therefore of special interest 
in soil fertility. 

The valve of yeaet ^‘vitamine” ae a eupplement 
to a rioe diet ; A. B, Euicitt and L. H. MoKiu, 
Besearch Department of Parke, Davis A Go., De- 
troit. The criteria for estimating the value of the 
diet of polished rise supplemented with vitamine 
for polyneuntie pigeons was to determine the rate 
of full recovery of pigeons that had been brought 
out of the typical polyneuritis attack by a treat- 
ment of the Seidell yeast vitamine. This wae in- 
dicated by the body weight curves before and after 
treatment. The control vitamme-oontaining diet 
for the treated birds was natural unpolished rice. 
Other feeds were also used — corn, barlqy and oats. 
It was found that this yeast vitamine preparation 
was a most excellent agent for bringing about re- 
covery from the typical attack of pdynearitis; 
that, as a supplement to polished rice, when used 
in rational amounts (equal to slightly more than 
the dose needed for treatment) the diet was ade- 
quate for producing moderate gains In wai^t, bat 
that these gains were much leee than thoee ob- 
tained with the control or nnpefilshed rleo diet. 
(Tom produeed smaller gains than unpolished riot 
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btit more than potidied riee* Barlflj prodnoed 
fair gaina for a time but later the pigeona loot 
weight. Oats proved to be very Ixiferior. Tbe re- 
■ulta Buggeet that thla vitamine preparation, when 
used in amounts commensurate with rational 
therapjf la a verj valuable adjuvant to a vlta^ 
mine-poor diet but in order to obtain the yerj best 
reeults one should have for the patient a dietaij 
containing foods rich in vitamine. 

The growth promoting eolae of the lactaXbwnUu 
ohtoified of tor ssparattnp oocein hg (a) hydro- 
ohlorio acid and (b) lactio acid otUiurB: A. D. 
Euverr and H. E. Slatsb, Research Department 
of Parke, Davis A Co., Detroit. The lactalbumins 
used were obtained from skim milk wb^. In one 
caae, the casein was removed from the skim milk 
hj a slight aeidiflcatlon with hydrochloric add 
and in the other it was thrown out by using a lac- 
tic odd ^^storter'’ and allowing the milk to incu- 
bate until luiflcient add was formed to cause the 
separation. The two lactalbumins were compared 
as to their growth promoting value by feeding 
young rats that had been kept on a maintenance 
ration. It was found, on a low protein plane, that 
the lactic acid culture lactalbumin had very little 
growth produdng value when compared with the 
hydrochloric add lactalbumin. The indueneo of 
various faeton involved was studied among them 
— varying the quantity of laotalbumin, adding 
cystine and increasing the total protein intake. 

The ia/lticnce of aeeeseorg eubetancee on growth, 
with a low protein ration containing lactalbumin 
from Uustio otid whey: A. D. Emhett and M. E. 
Slitcb, Research Laboratory of Parke, Davis A 
Od., Detroit. Young rats which had been on mam- 
tenanee were put upon a basal ration low in pro- 
tein but ample in energy and mineral content. The 
protdn concentrate us^ was com gluten. This 
wu supplemented with lactic add, lactalbumin. 
Butter fat was omitted. Vitamine preparations 
(water soluble) were added to the basal relation 
after a tout period showed that the expected rate 
of growth did not take place. In fact, during this 
test period, there was almost no response to the 
ehamge in the ration from maintenance to basal. 
Upon replacing part of the lard with batter fat, 
there vras a slight increase in growth; adding vi- 
tofldne preparation B to the basal ration, there was 
some effect produced; and on adding ritamine 
preparation A, a dedded gain in weight resulted 
wUoh eompared favorably with the growth curve 
obtained on using the hydrochloric add lactalbu- 
mia. 


Oil the origin of the ksmiiii formed by the odd 
hydrolyeiB of proieine IJL Hydrolyeie in the 
presence of aldehydes IL Hydr^yeis in ihe pres- 
enee of formaldehyde : Roea A3xaN Gcvrm and 
Gaoaoa B. HoZiic. Hydrolysis in the presence of 
formaldehyde eompletdy alters the nitrogen distri- 
bution obtained by Van Slyke's method. Black 
insoluble humln Is formed from tryptophane and 
no other known amino acid is eoneemed in the re- 
action. The primary reaction of black humin for- 
mation involves only the indole nudeus and not the 
a amino group of the aliphatic side diain of trypto- 
phane. Formaldehyde forma a soluble humln vrith 
tyrosine which is predpitated by Oa(OH)r 
Hydrolysis in the presence of formaldehyde eausea 
enormous increases in the ammonia fraction but 
the increase is not due to ammonia but to volatile 
alkaline compounds. The detdled paper vrlU ap- 
pear in the Jour, Amer. Chem» 80 c, 

On the relaiwe imbibition of glutens from strong 
and weak flours: Rosa Ajkin Oostkob and 
EvBRsrr H. Douiett. The gluten was washed 
from both ''strong” and "weak” ffoors and the 
hydration capacity of the colloids measured by im- 
merstng weighed disks in different eoncentratlons 
of certaui acids, allowing them to remain a definite 
length of time and again wdghing. Laefclo and 
acetic acids produced greatest imbibition, the form 
of these hydration curves being very different 
from those of hydrochloric and oxalic acids whi^ 
produced much less hydration. The gluten from 
a "weak” flour has a much lower rate of hydra^ 
turn and a much lower marimiun hydration oo- 
paevty than has the gluten from a "strong” flour. 
Gluten from a "weak” flour changes from a gel 
to a sol at a much lower degree of hydration than 
does that from a ' ' strong ’ ' flour. There is an In- 
herent difference in the colloidal properties of the 
glutens from "strong” and "weak” floun end 
these glutens would not be Identical even If the 
flours hod originally had the same salt and add 
oontent. The paper will be published in Jour, 
Agr, Bes, 

The nitrogen distribution in protalhMe and 
lysalbinie acids: Rosa Aikxn Gonnnn sad (ta- 
NEUA Kxnnedt. Lysalbinie and protalbinle adds 
were prepared from egg albumen by Paal's method 
and their nitrogen distribution, together with that 
of the origixial egg albumen, determined by Van 
Blyke's method. Ho marked differenee was ob- 
served In any of the fractions although both of tha 
derived products show a somewhat gre at er ap- 
parent lysine contenL TUa. Is probably doe to 
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onithliie derlyed from arginine. The analjeet 
fnmiah no evidenee as to whether or not these 
^^aeids" are true ehemloal eomponnds or as to 
whether or not their stmetore is more simple than 
Is that of egg albnmen. The paper win appear in 
the Jour, Amor. Chem, 8oe, 

The effect of prolonged acid hydrolyeie on the fii- 
tropen dtetrihation of fibrin with eepecial reference 
to the ammonia /faction; Boas Aiun OoiTinB 
and G«ttOi E. Houc. Fibrin was boiled with 80 
per eent HCl for varying periods of time ranging 
from 1 hoar to 0 weeks, the ammonia fraction in* 
creases contlnnoaBly showing a 160 per cent, in- 
erease at the end of six weeks over that obtained 
at the end of twelve hours. This increase in am- 
monia comes almost entirely from the deamination 
of mono amino acids. l%e ammonia fraction of a 
twenty-four or forty-eight-hour hydrolysate can 
not be taken as an absolute measure of amide 
nitrogen for some '' deamination’’ nitrogen is un- 
doubtedly present, the amount depending both 
Upon the particular protein and the length of hy- 
drolysis. The paper will appear in the Jour, Amer, 
Chem, Soo, 

Comparaiwe analyses of fibrin from different 
animdle: Boss Aikin OentTNES and Alezandeb J. 
WuEETS. Fibrin has been prepared from the 
blood of cattle, sheep and swine and the nitrogen 
distribution determined by Van Sljke’s method. 
No differences signiflcantly greater than the ex- 
pected eiqMrimental errors were found. It would 
thus appear that fibrin from any of these three 
sources can be used interchangeably in experi- 
mental worit without invalidating the results. 
'Whether or not this is true for fibrins from other 
sources remains still an open question. The paper 
will appear In the Jour, Amer. Chem. 8oc, 

The nitrogen dtstrihation of fibrin hydrolyeed 
in the preeence of ferric Moride: CiiABENOx Aus- 
tin Morbow. When a protein is hydrolysed in the 
presenee of ferric chloride an accurate nitrogen dis- 
tribntion can not be obtained. There is a substan- 
tial increase in the ammonia N, due probably to 
deamination of amino acids at the higher temper- 
ature of hydrolysis. The acid soluble humin in- 
creases at the expense of a corresponding loss from 
the ^’filtrate from the bases,” thus indicating 
that the earlier conclusion regarding the soluble 
humin N of soils was incorrect and that this frac- 
tion of a soil hydrolysis may be of protein origin. 
Binee hydrolysis in the presence of either earbo- 
hydratse or ferric chloride radically changes the 
nitrogen distrttmtion of proteins, it is obvious that 


no aeenrate knoidedge of eoU^proMue ean be ob- 
tained by applying Van Sl^u) ’s method to soils. 

A new form of yltnyfUier; its uses in synthstio 
and biologioal ehemietry: P. A. Kobee. A new 
form of ultra-filter is described which depends on 
pervaporsting both dialysis and dlffusate Bolutlo]i 
during dialysis. Its use^lness in filtering off 
humus and other coloring matter In biological work 
and organic synthetic work, as well as colloids In 
general, is pointed out. The apparatus m akes it 
possible now, for the first tim^ to dialyse quanti- 
tatively. 

dliKiicj on Piper bredemeyeri^ an adulterant of 
malico: A. Vixhoevxb and M. G. Mabtin. A 
Btudjr has been made of the volatile oil obtained 
from Piper bredemeyen, an adulterant of matleo, 
Piper anguetifoUum. It was found that the 
volatile oil did not yield asaron, which la obtained 
from genuine matleo, nor matico camphor, ob- 
tained from Piper anguetifolwm var. ossamMi. 
The oil from Piper hredemeyeri, containing over 
50 per cent, of diUapiol, was very simila r in com- 
position to that reported to be obtained from 
Piper maiidoaK The chemical and botanical simi- 
larities suggest that the name Piper mandoni has 
been given to plants belonging to the species Piper 
hredemeyeri, A paper on the subject is In prep- 
aration. 

StudiCM on muetarde and mustard eubetitutee: 
A ViiHOEVKB, C, 0. Ewino and J. P. Clevenou. 
Work on monographs of mustards and mustard 
substitutes has progreeied considerably. New 
supplies from India, China and Japan have been 
identified on the basis of studies indnding the 
botany and chemistry of the seeds, and also 
studies of plants grown from the seeds. Ma- 
terial of Indian brown mustard proved to be lub- 
stituted by Indian rape or tori, Braeeiea napus 
var. diohotoma, Chinese mustard, Bmuiaa juneeOt 
was found to be usually Improperly collected, 
containing a considerable amount of immature 
seeds and weed seeds, including generally Sruoa, 
A preliminary study of the volatile oils obtained 
from Chinese mustard, Braeeiea Junoeor and Jap- 
anese mustard, Braeeiea cemua, Indicates that 
they are mixtures containing only in part allyliso- 
thlocyanate. The volatile oil fnun Brassioa coei- 
poftrif eativa ehineneie, another adulterant of 
mustard, proved to be erotonylisotfaioeyanate. 
This oil has no mustard qualities. Since the plant 
grows very vigorously, plans are under way to 
utilise it either for greens and salads or for stock 
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feed. Tlie eeedi yldld over 40 per eeat. of a fatty 
oil with the general diaraoteflitiei of rape oiL 

An dkdhid from lapimif leueoptiE: 0. F. 
Black. The European Inpinee hare been yery 
exteneively etadled especially In respect to their 
alkalolda. No work has been reported on the 
native spedee of the plant which grow abundantly 
on western ranges. Lnpiim$ leuooptiMj suspected 
of eanaing the poisoning of cattle, was tested for 
alkaloids and gave positive reactions. The alka- 
loi d was thereupon isolated in the following 
manner: the seeds were finely ground and extracted 
by macerating at room temperature with 80 per 
cent, aleohol slightly acidified with HOL The 
aleohol was driven off by boiling in vacuo and the 
residual solution quantitatively precipitated with 
Mayer’s reagent The precipitate washed and de- 
composed with ^3, filtered, and the filtrate ex- 
tracted with chloroform which removed the alka- 
loid as the hydriodede. On evaporating the solvent 
the salt remained as lemon yellow needle crystals, 
mpt 246”. It could be recrystallised from water 
or aleohol. The alkaloid, prepared by treating 
the salt with silver oxide, was colorless and 
amorphous and resisted attempts to cryetalHse it. 
A preliminary analysis indicated that the fomiala 
was probably which does not corre- 

spond with the formula of any alkaloid hitherto 
iMlated from lupines. Also the common European 
varieties when subjected to the same treatment 
failed to yield any body of a similar nature. It, 
therefore, seems reasonable to conclude that It is 
a new aUaloid. It is intended to continue work 
on it when more material can be procured. 

On the hiatoloffy and chemistry of secretory and 
nectary glands of the ootton plant: A. Vixhozves 
and E. E. Stakfobd. The occurrence, distribu- 
tion, and histology of secretory as well as nectary 
glands has been establidied. Mierophotographs 
have been prepared which show clearly the struc- 
ture and lyaigenatic character of the secretory 
glands. The chemistry of these glands is under 
Investigation, and while not yet completed, very 
interesting reenlts have been obtained. The glands 
located In parts not exposed to li^t, especially In 
seeds and roots, contain gosaypol, while thoee of 
Insolated parts, namely, stems, leaves, bolls and 
flowers, contain querlmerltrln and anthocyans. 
Other genera belonging together with Oossypium 
to Uiblsoeae have been studied in regard to the 
presence of secretory glands, ‘While some of the 
genera did not show them, others, especially Thar- 
beria (wild cotton) showed these glands very eon- 


spiououdy and very sfanilarly arranged as la the 
ease of cotton plants. 

on edible and poisonous beans of iks 
Lima type {PhaseoUts Zuaotai) .* A. ‘ViXHOCVxa, 0. 
O. Ewino and M. Q. Maozih. Work on eyaao- 
genesiB consisted of the investigation of poisonous 
and edible beans of the TAmn type, Phateohts 
lunatus. Examination of a considerable number 
of domestio Lima beans disclosed the fact that 
they all yield hydrocyanic add under certain con- 
ditions, the amount of whieh, however, does not 
exceed 10 mg. per 100 gm. of beans. Foreign 
beans of the same type, imported from the Orient 
or South America, were found to contain in eer- 
tain instances a considerably higher amount. As 
a result of these findings a large number of 
shipments of such beans, especially Bangoon or 
Burma beans, were excluded from import. The 
glucoside, yielding hydrocyanic add, has been 
isolated and ite eharaetoristies determined. This 
facilitated Uia working ont of a satisfactory re- 
liable method for obtaining the maximnm avofl- 
able amount of hydrocyanic add from the beans. 
It also assuted in experiments concerning the re- 
moval of the glucoside from the bean. 

Oxalic acid foods and spices: A. ‘Voehobvxb, 
W. F. Kunu^ and M. Q. Mastin. A large num- 
ber of common foods and spieee have been exam- 
ined for the presence of oxalic add and its soHsl 
I n some instances this has been supplemented by 
quantitative determinations, namely: Bhubarb 
stalks, contained 0 39 per cent, of ozalle add and 
rhubarb leaves contained 0.84 per cent, In the form 
of soluble oxalates and insoluble ealdum oxalate. 
These amounts were found in fresh material ob- 
tained on the market. In the dried root of rhu- 
barb, used as a drug, the amount of oxalic add 
was 10.77 per cent., being present in the form of 
ealeium oxalate. No soluble oxalates were found. 
Tbe amount found in spinach was 0.8fi per cent., 
and that in sweet potatoes 0.10 per cent. In beets, 
0.17 per cent., and In dried figs 0.21 per cent 
Dasheen contained 0.40 per cent., and the common 
bean (Phaseolus vidgaris) 0.4 per cent Acheen 
pepper, containing usually a vaiylng amount of 
more or lees undeveloped fmlt, showed 1.61 per 
cent oxalic add in the solid, almost developod 
fruits, and 3.39 per cent in the fruits which were 
more or less empty. The amount of oxalic add 
found in ground pepper ean possibly be used to 
detect the presenea of added pepper didls. 

(To be oonHnued) 
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T^B CHEMICAL BASIS OP AXIAL 
POLARITY IN REGENERA- 
TION 

I 

When a piece of a stem is cut out from 
a plant one or more new shoota will usually 
arise at the apical, and roots at the basal 
end of the piece. This phenomenon of axial 
pKilarity was explained by the older botan- 
ists as being due to a flow of fihoot-fonning 
substances to the apex and. of root-forming 
substances to the base. The gathering of 
these substances at opposite ends of the 
piece was believed to be responsible for the 
phenomenon of polarity in regenerati<m. 
Wfiile this may or may not be correct, the 
writer has recently found facts which sug- 
gest an additional or a different mechanism 
for this polarity, namely, that the apical 
bud suppresses the growth of the buds situ- 
ated more basally m the stem by sending 
out inhibitory substances in a basal direc- 
tion. 

The experiments were made on Bryo~ 
phyllum calycinum. Each node of the 
stem of this plant has two leaves in an oppo- 
site position, and in the axil of each leaf is 
found a dormant bud capable of giving rise 
to a shoot. The line connecting two buds of 
one node is at right angles to the line con- 
necting the two buds of the next node. 

Experiment /. — piece of stem, contain- 
ing six or more nodes, is cut out from a 
plant, all the leaves are removed and the 
piece is put into a horizontal position with 
the line connecting the two buds of the 
most apical node vertical. In this eaae 
both buds in the apical node may begin to 
grow, but aa a rule only the upper bud will 
continue to grow, while the growth of the 
lower bud will soon stop altogether or will 
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be considerably retarded. None of the 
buds in the other nodes 'will grow out. 
Boots will grow chiefly on the under side 
of the stem, but in the last node and at the 
cut end they may form on the upper tide as 
well as on the lower side of the stem. 

Experiment II. is the same as Experi- 
ment I., except that the upper apical bud 
is cut out. In this case the lower apical 
bud will grow rapidly, but in addition one 
or both of the buds of the node next to the 
apical will grow out These buds never 
grow out when the upper apical bud is pre- 
served and healthy. 

Experiment III. is the same as the pre- 
vious experiment except that the lower 
I apical bud is removed, while the upper one 
is preserved. In this case, the upper apical 
bud will grow out, but none of the others. 

It follows from these experiments that the 
upper apical bud inhibits or retards the 
growth of the lower apical bud as well as 
that of the rest of the buds; while the 
lower apical bud can not suppress the 
growth of the buds in the node behind. 
The writer has repeated these experiments 
in many modifications, among which those 
on longitudinally split stems are the most 
striking. The results were uniform. 

All these observations are intelligible if 
we assume that a bud when it begins to 
grow produces and sends out inhibitory 
substances toward the base of the stem. 
These substances flow in the conducting 
vessels in the same half of the stem where 
the bud lies; when one apical bud is above 
and one below, %he two buds in the next 
node are in a lateral position between the 
upper and lower half of the stem. Hence 
the inhibitory substances sent out by the 
upper apical bud can reach the two buds 
in the next node behind and inhibit their 
growth, since these buds lie directly below 
or on the lower levd of the condnoting ves- 
sels from the upper apical bud; while in- 
hibitory substances sent out by the lower 


apical bud can not reach the buds in the 
node behind in large quantity, ainoe these 
buds are on the upper levd or slightly 
above these conducting vessels. When the 
two lateral buds grow out they will inhibit 
the growth of all the buds behind, each bud 
covering a territory of one half stem. 

The alternative hypothesis assomea that 
since the apical bud is the first to grow out 
it will absorb all the shoot-forming ma- 
terial.^ If we assume that the shoot-form- 
ing material has a tendency to rise this 
hypothesis may explain the facts also. But 
the following experiment, which aeema 
crucial, decides in favor of the other as- 
sumption. 

A piece of stem containing a number of 
nodes is suspended horiaontally, as in the 
previous experiments, 'with the two apical 
buds in a vertical line. All the leaves are 
removed with the exception of those at the 
apical node. Here the petioles of the leaves 
are left attached to the stem, the leaves 
having been cut off. The petioles will wilt 
in a week or ten days, but until then will 
prevent or retard the growth of the apical 
buds in their axils. The buds in the next 
node will begin to grow out and as soon as 
the petioles have fallen off the apical buds 
will also begin to grow. 

The next step is decisive for testing the 
two hypotheses. If the inhibiting effect of 
the apical buds on the more basal buds is 
due to the fact that the buds which grow 
out first attract all the material from the 
basal part of the stem, the buds in the node 
behind the apical one, which grew out first, 
should continue to outstrip in growth the 
apical buds which began to grow out later. 
But if the inhibiting effect is due to an in- 

iTUs fona of laUbltloB esiats appanatly la 
tho leaf when the ihoots wUeh grow oat Int 
prevent other notebea in the leaf from giving rlM 
to ahoota by aboorbiag Bie amtarlol aeeded for 
ahoot fonaatlOB. Boissaa, 1917, ZLV., 4M; 
XLVL, 115; Sot. 0aa, ia j^fiat. 
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hibitory aubstauM being sent in the direo- 
tion toward the base by the growing bud, 
the most apical bud ^nld soon outstrip in 
growth those situated in the next node be> 
hind, although the latter had an earlier 
start. For according to this theory, the 
most apical buds should be sending sab- 
stances toward the base which inhibit the 
growth in the next bud; while the most 
apical buds receive no such inhibitory sub- 
stances. The results of the experiment are 
quite clear. As soon as the petioles at the 
apex fall off the axillary buds at the apex 
begin to grow out and soon not only out- 
strip in size those of the next buds behind 
but actually retard or stop the growth of 
the latter. This phenomenon seenu intel- 
ligible only on the assumption that a grow- 
ing bud sends out substances toward the 
base of the stem which directly inhibit the 
growth of the other buds. 

n 

If the inhibition of shoot formation is 
due to special inhibitory substances it 
should be possible to show that the inhibi- 
tion varies quantitatively with the mass of 
inhibitory substances produced in the 
growing bud, or with the mass of the latter. 
While the bud is too small for convenient 
quantitative experimentation, it can be 
carried out satisfactorily with the leaf. In 
a former paper the writer had shown that 
the leaf of Bryophyllum sends out ma- 
terial toward the base of the stem which 
favors root formation; and it also seemed 
possible that the leaf might send out sub- 
stances in a basal direction which inhibit 
shoot formation. The sap from the leaf 
flows in conducting vessels situated in the 
same half of the stem where the leaf is at- 
tached. 

When we suspend a stem of Bryophyllum 
with six or more nodes horizontally, and 
remove all the leaves except the two in the 


apical node, the stem will form no shoots as 
long aa the leaves are alive, but an abund- 
ance of roots is produced in the stem. The 
two leaves, therefore, inhibit all the dioot 
formation in the buds situated basally 
from the leaf. When we remove one of the 
two apical leaves the axillary bud of this 
leaf will grow out and it will have the same 
inhibiting effect as the leaf in the previous 
experiment. We now make the following 
experiment. 

Twelve long stems from which all leaves 
except one of the two apical ones have been 
removed are suspended horizontally, and 
the free axillai^ bud opposite the leaf is 
also cut out. Six steins are suspended with 
the leaf above, six with the leaf below. 
There is a striking difference in the two 
sets. When the leaf is below, shoots will 
develop either in the two lateral buds of 
the first node behind the leaf, or on the 
upper side of the second node behind the 
leaf. When the leaf is above, no shoots will 
develop in the next node behind the leaf 
but one shoot may grow in the second node 
behind the leaf, on the lower tide clone. 
These shoots will develop more slowly than 
those in the stems whose leaf is on the 
lower side. 

This is exactly the result which we dionld 
expect if the leaf sends out substances in- 
hibiting shoot formation toward the base 
of the stem. These substances, being iden- 
tical with or accompanying the root-form- 
ing substances, fiow on that side of the 
stem where the leaf is, but have naturally 
a tendency to flow downward and not to 
flow upward. Hence, when the leaf is be- 
low it is possible for shoots to form in some 
(about 50 per cent.) of the stems in the 
first node behind the leaf, in which case 
the buds are on the upper level of the flow- 
ing sap ; while when the leaf is above it is 
impossible for the buds in the first node 
behind the leaf to grow because they are 
on the lower level of the sap flow from the 
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l0af. The bud on the lower aide of the sec- 
ond node behind the leaf (when the latter 
ia on the upper aide of the atem) ia outside 
the aap flow and hence it may develop. 

When we work with a large apical leaf 
attached to a short atem (the free apical 
bud opposite the leaf is always removed in 
these experiments) containing only two 
nodes behind the leaf, everything is as de- 
scribed for long stems. When, however, 
the piece of atom behind the leaf is smaller, 
containing only one node, no shoot can grow 
on this stem even when the leaf ia below. 
The mass of inhibitory substance sent out 
by a large leaf will flood the buds in this 
node witii inhibiting material. Occasion- 
ally a bud starts to grow but stops before 
a leaflet has time to unfold. Such a stem 
will form an abundance of roots at the 
base. If, however, we reduce the size of 
the apical leaf by cutting away nine tenths 
of its mass, most or practically all the 
stems will form shoots in the node behind 
the leaf ; but roots in such stems either do 
not develop at all or only with long delay. 

The leaf, therefore, sends substances to 
the basal part of the stem which inhibit 
ahoot formation and favor root formation, 
and the mass of these inhibitory substances 
decreases with the mass of the leaf, and ap- 
parently parallel with the mass of root- 
forming substances sent to the base of the 
stem. 

Another experiment is equally instruc- 
tive. We have seen that when long stems 
having all but one apical leaf removed 
(and the opposite free apical bud also re- 
moved) are suspended horizontally, with 
the leaf above, no shoot will form on the 
upper side of the stem. When we reduce 
the size of the leaf sufficiently this inhibi- 
tion ceases. 

Again the objection might be raised that 
the inhibiting effect of the leaf on shoot 
formation in the region behind the leaf is 
due not to an inhibitory substance being 


sent out by the leaf but by nutritive sub- 
stances needed for the growth of shoots 
being sent into the leaf by the stem. This 
is highly improbable not only on the basiB 
of our knowledge of these proeesses but 
also on account of the following fact. 
When we cut off a leaf without its petiole, 
leaving the latter in connection with the 
stem, the petiole will dry out and fall off in 
a week or leas. If, however, the petiole is 
detached from the stem but left attached 
to a leaf, it will not wilt, but remain fresh 
and green as long as the leaf is alive, which 
may be many months. This shows that nu- 
tritive material is furnished by the leaf to 
the stmn, and not vice versa. 

m 

While these experiments show that the 
inhibiting influence of an apical bud on the 
growth of the more basal buds is due to 
one or more inhibitory substances being 
sent toward the basal end of the stem, the 
other main fact of polarity remains unex- 
plained; namely, how it happens that the 
most apical bud grows out flrst. The 
writer is inclined to offer the following 
suggestion: In the normal plant, the sub- 
stances inhibiting shoot formation are con- 
stantly flowing from the growing region 
toward the root of the plant. When we cut 
out a piece of stem and remove the leaves 
these substances will at flrst exist in every 
node, but will continue to flow toward the 
base. Hence the most apical node will be 
the flrst one to be free from these inhibitory 
substances and the bud or buds situated 
here can now begin to grow out. As soon 
as they grow out they will maintain a con- 
stant flow of inhibitory substances toward 
the base which will suppress the growth of 
buds in the more basal part of the stem. 

The experiments, therefore, seem to prove 
that axial polarity in the regeneration of 
a stem is due to the fact that the apical bud 
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(m well M an apical leaf) send out sub- 
atanoes toward the base of a stem whidi 
inhibit the buds from growing out. These 
inhibitory snbstanoes may be identical with 
or may accompany the root-forming hor- 
mones. The most apical bnd in an excised 
piece of stem will grow out first since it 
will be the first to be free from these inhib- 
itory snbstanoes. 

In a former paper the writer had pointed 
out that a leaf sends out snbstances, in an 
apical direction through the stem, which 
favor shoot formation. 

Jacques Loeb 

Thx Bookxrllb Inst i t uts «m 
Mxdioal Biskaeoh, 

New Toax 


SOUS COMMENTS ON THE THEORIES 

OP THE STRUCTURE OF MATTER t 

Professor Lewis in his paper raised the 
question of valence. From the point of view 
of chemistry, valence has a definite meaning 
which can not be overlooked and which 
may be emphasized here. The conception 
of valence developed from a study of the 
regularities observed in the composition of 
substances, and is fundamentally purely de- 
scriptive. It is a elassiflcation wUch shows 
regi^arities in the capacity of certain atoms 
for combination, or for holding a definite 
numbor of atoms or their equivalents in 
combination. The continued study of 
chemical composition has, as a matter of 
course, extended the classification. The 
phenomena of oxidation, the ionixation of 
substances in solution and otherwise, and 
■ItniUr properties^ have brought forward 
the view that, choosing a suit^le element 
or state of an element as the aero or neutral 
point, the valence of an element in a given 
combination may be denoted either by a 

>ms dlaenailoa wu preaaated by Dr. Talk at 
ths '^Synposiam on the Stnutnie of Matter," 
held at the meetlag of the American A eeoela t l o n 
for the Adva&eemant of Beleaee la New York Oity, 
Dbeamber, 1918. 


positive number or a negative number. 
This view was adopted for individual cases 
some time ago by different ehenusts, but 
became of general interest when J. J. Thom- 
son, using corpuscles, showed how this could 
be pictured readily, and applied in a simple 
manner. 

A few words may be devoted to Ihe fact 
that the elnasifications given by valence 
should involve no considerations of meas- 
ures of relative stabilities of substances, al- 
though the existence of compounds depends 
ux>on stabilities and rates of decomposition. 
Stability discuesionB should not enter di- 
rectly into questions of valence, but unfor- 
tunately this fact is often overlooked and 
much confusion has resulted. 

The question of so-called polar and non- 
polar valence is one raised by Professor 
Lewis. At the present time the view that 
only non-polar bonds exist is probably held 
by no chemist. The electron conception of 
valence, based upon a study and compari- 
son of organic and inorganic compounds, 
postulates polar valence only; in other 
words, each valence linking is equivalent 
to one atom functioning with a negative 
charge, and the other atom with a positive 
charge. The eleotrostatie view does not in- 
volve at first sight such questions as distri 
bution of electrons within the atom, etc. 

At the present time there are a number 
of chemists who advocate both polar and 
non-polar valences, even assuming both to 
be present in a molecule at the same time. 
The reasons for assuming the existence of 
non-polar valences appear to be negative 
ones. If direct evidence is lacking, or if 
ignorance is manifested with regard to the 
reactions of certain groups, or if these 
groups do not take part in the desired re- 
action with sufDcient velocity, the existence 
of polar valences is denied. A strong argu- 
ment in favor of assuming polar valenoee 
in organic compounds is, that if they are 
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not oanimed, two different types of oxida- 
tion reactions become neoessary, and these 
two types would be contradictory. This 
was pointed out several years ago.* 

Direct evidence for the polar nature of 
valences involved in the Grignard reactions 
is given by some recent experiments.* 
Without going into details, these results 
may be quoted. 

BUTSTAKOS IN OBK8. (OIDINABT OONOOOTZVirr 
APPABATUS) 

Ether above 1 X 10* 

Ether eontaining ethyl bromide. . above 1 X 10* 
Ether containing 1.2 gm. magnet- 
him as Grignard reagent 
(MgOiHJBr) per 100 o.o. . . . . 7. 1 X 10* 

Same with 0.3 mg. magneeinm. . 1. 0 X 10* 

1/60 I£ KOI aqneont solntlon. . , . 1.26 X 10* 

A cell constructed with magnesium and 
platinmn electrodes, and a dry ethereal bo> 
lotion of ethyl bromide containing a small 
amount of previously prepared Grignard 
reagent as solution gave electromotive 
forces of from 0,5 to 1,6 volts. 

These results are of the greatest signifl- 
canoe vrith regard (to the qnestion of polar 
and non-polar valence and indicate that the 
valence or linkings of organic compounds 
are of the same character as those of inor- 
ganic compounds. They bear ont the ex- 
planation of the Grigni^ reaction on the 
basis of the electron conception of valence 
published several years ago, and in addi- 
tion will xuquestionably throw light on the 
processes operating in solutions, aqueous 
and otherwise. 

With regard to Professor Jones’s work 
on electromerism, some interesting develop- 
ments may be presented. As we under- 
stand the term, electromerism means elec- 
tronic tautomerism and includes substances 
structurally identical, but mutually trans- 
formable by an exchange of negative elec- 
trons between atoms composing the mole- 
f Palk ud ITdMa, /oer. Aner, OKem. Boe,, 80, 

ton (1914;'. 

■ Nelion sad Evans, fbtd., 89 (1917) (Jtimsiy). 


culee. Thus ammonium nitrate, NH 4 NOa, 
and hydnaylamine nitrite, NH.OH NO,, 
vrhile mntusJly transformable liy a suitable 
exohange of negative eleetronB, ainoa aa far 
as the clmrges on the atoms are eoneemed 
they differ only in the valence of the ni- 
trate and nitrite nitrogen atoms, are not 
structurally identical and would no(t, there- 
fore, be classed as electromers. 

Professor Jones in his paper oonsidered 
electromerio nitrogen compounda. In eleo- 
tromers, the states of oxidation of certain 
atoms in the atmetural iaomen are differ- 
ent. A number of years ago we showed 
that the explanation of the isomerism of a 
number of etructarally identical organie 
compounds may be referred to the state of 
oxidation or the valence of certain atoms. 
The compounds referred to are generally 
knovm aa geometrical or ois-trans komeis. 
Direct evidence based upon the ionisation 
constants of organic acids* showed that the 
isomerism of maleic and fumario adds is 
dne to phenomena now included under 
electromerism while addition reactions of 
unsaturated carbon compounds lead to 
similar conclusions.* The evidence in de- 
tail is given in the published papers and 
need not be repeated here. It is possible 
to go somewhat farther. Werner and 
Pfeiffer* have placed in parallel the so- 
called geometrical isomerism of double 
bonded caibon atoms and the isomerism dne 
to plane configuration of oertain cobalt, 
ohromium and platinum compounds: 


b/\x 


C,''^ Pt Pt 

x/ \r r/ '^X x/ 

(Ft(NHi)/:iAe) 


«Falk, Jour. Atner. Chem. 800 ., 38, 1140 (1011)- 
*NelBon and Falk, 8 eho<a of Minos Quartarly, 
30, 170 (1000); Falk and Kelaon, Jour. Amsr. 
Chem. 80 c., 82, 1637 (1010). 

• Werner, '^Neuere AneehamuigeB anf dem 
Gebiete der anorganlaeben Ohemie'’ (1018), pp. 
343, 845; Pfeiffer, ZUiOir. physik. Chstn., 48, 40 
(1004). 
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Whatarer explanation ia accepted for 
the double bond uomeriam, the same expla- 
nation will apply to the isomeriam of the 
platinum compounds. Wemer oonsiden 
that the explanation of the spatial configu- 
ration applies to both. On the other hand, 
if the double bond isomerism is due to the 
directions of the valences which is the 
same as the distribution of the negative 
electrons in the acids, then the explanation 
of the isomerism of the platinum com- 
pounds should be baaed upon the distribu- 
tion of the electrons in the platinum atom. 
There is, however, only one atom involved 
here, so that it appears as if this isomerism 
would furnish a method for showing the 
distribution or arrangement of the electrons 
in an atom, or perhaps the spatial configu- 
ration of the atom, different arrangements 
of electrons giving rise to possibilities of 
the existence of isomeric compounds. It is 
even possible, and perhaps very probable, 
that ^e different arrangements of the elec- 
trons might control the spatial poaitions of 
the combined groups. The spatial configu- 
rations deduced by Wemer and others, then 
would exist, but would actually be an effect 
of the arrangement of the electrons. The 
positions of the combined atoms therefore 
would be a result of the isomerism and not 
its cause. 

These platinum and similar metal com- 
pounds would then belong to the class of 
electromeric substances. Since this expla- 
nation means that the spatial arrangement 
of atoms or groups around a central atom 
depends primarily upon the spatial ar- 
rangement of the valence and also other 
electrons of that central atom, a further 
logical deduction would include all optically 
active isomers in organic and inorganio 
chemistry in the group of eleotromers. The 
spatial arrangements of the atoms or groups 
here would also be governed or controlled 
primarily by the arrangement of the dee- 


trons of the atom showing the optioal ae- 
tivity. 

K. GnoBOB Fiuc, 

J. M. Nbuon 

Haabhcan fisssABOH Laboeatobt, 

BoOeXTXLT HOBFlTAlii 
OOLUICBIA UKITBEBnT 


POSSIBILITY OF USING GRAVITY 
ANOMALIES IN THE SEARCH 
FOR SALT-DOME OIL AND 
GAS POOLS 

Thr immeiiBe masses of common salt that 
have forced their way up toward the surface of 
the earth in Louisiana, Texas and other low 
plains regions where there is no hard rock 
within several thousand feet of the surface^ 
seem to afford all the fascination and baffling 
questioDB that can be desired by the structural 
geologist, though thrilling encounters with 
such questions are usually sought in moun- 
tainous regions. Recorded and available notes 
on experiences in the sinking of the thousands 
of wells that have been put down on salt domes 
in the search for oil is dishearteningly scant, 
and yet sufficient to & ^air idea of the 
common extents, positions and shapes of the 
upper portions of the salt cores. If as mudi 
were known oonceming thoir lower portions it 
might not only be ixissible to determine their 
cause and mode of growth with a fair degree 
of certainty, but to devise means of discoTer- 
ing by gravity observations, hidden domes, for 
some are scarcoly evident from the surface^, 
and perhaps many unsuspected ones with val- 
uable oil and gas pools are scattered through 
the coastal portions of Louisiana, Texas and 
other regions. 

Are the salt domea due to some process re- 
lated to volcanic action f The domed form of 
tho strata, which is much more commonly seen 
than the core itself, is such as might have been 
produced by a rising plug of igneous rock and 
even the masses of salt and associated second- 
ary deposits might apparently have been pro- 
duced indirectly by intrusions. On the other 
hand, though many very deep wells have been 
drilled in nslt domes, igneous rock has nurdy 
if ever been touched. Since there are numer- 
ous varieties of salt domesr— eome making a 
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conaipiouous hill* some through reoent solu- 
tion of the salt making a depression, and somie 
haring little or no effect on the surface^ the 
salt core of some lying at ^ight depth and of 
others at great depth — it would appear that if 
they are due to intrusion, the igneous rook 
should hare been found in some of them. 

Furthermore^ in areas of igneous aotirity in- 
trusions hare rarious forms, dikes being com- 
mon, but salt domes are sharply localiced, 
more or less equi-dimensional laterally, in 
length and breadth rarely measuring orer two 
or three miles or less than one half mile. Al- 
though in an area underlain by a great thick- 
ness of unconsolidated strata iirtrusions may 
differ somewhat from those of other areas, still, 
since the country rock, being unconsolidated, is 
more likely a body of water than if it had been 
cemented into stone^ it seems quite unreason- 
able to assume that either intrusions or sec- 
ondary deposits made by circulating waters or 
gases emanating from them would be similar 
in form and sire and short in lateral dimen- 
sions. The fact that salt domes are found on 
the northwest and southwest coasts of tho Gulf 
of Ifexico, and that, due perchance to more 
conaoUdated rock, igneous intrusions are com- 
mon in territory between, invites investigation 
to determine whether or not gradation phases 
may be found between salt domes and intru- 
sions. Such phases, however, eeem to be poorly 
developed and the series, if there is one, in- 
complete. Also, although intrusions have 
made dome structures and hills on the sur- 
face in many parts of the world, no evidence 
of an overlying salt core seems to have been 
found. 

Are the domes due^ as has also been sug- 
gested, to forces of ciystalliaation acting in 
some such way as they do in the growth of 
concretions, the salt being taken from satu- 
rated solutions and collected around some nu- 
cleus by molecular attraction t Ordinarily 
salt does not seem to behave in this way and 
the associated great deposits of dolomite, gyp- 
sum and other secondary substanoea would 
seem too much to ascribe to a kind of mass ac- 
tion not controlled by some other set of forces 
operatinut at or underneath the locus of salt- 


dome growth. The apparent lack of oonoeotrio 
structure and of small salt o(morertion% and 
the presence of certain minerals, sodi as 
sulphur and copper ores, seems to point to a 
deep-seated cause for the domes. 

Hay the salt domes be due to a buckling and 
flowage of one or more beds of rook salt lying 
at great depth, as has been suqiected oonoem- 
ing European salt domes or more indirectly 
to some process of isotatio adjustmeutt If 
so some of the salt cores should be connected 
below with the parent stratum or strata of 
rock salt, and the average mass of salt per- 
haps much greater than if it had developed in 
some other way. However, since the country 
rock is largely unconsolidated, and, on the 
whole, homogeneous, and the surface is smooth 
and horizontal, it would seem rather improb- 
able that the bodies of salt could have been pro- 
duced through differential pressure^ though it 
must be admitted that a small stress difference 
operating for a very long time may accomplish 
a great deal, and once started the process might 
be somewhat self-accderating. Also the asso- 
ciation of salt, dolomite, gypsum, sulphur, 
copper, eta, suggests a Permian source. As a 
matter of fact, however, the few determina- 
tions of speedfio gravity of the country rook 
that have been made indicate that it weighs in 
its natural wet state no more than salt, if in- 
deed as much, and it seems very improbable 
that there has been any considera!ble horixon- 
tal thrust pressura 

In any case from what has been learned by 
do^ boring and from the various conceivable 
possibilities as to salt dome origin, it seems 
probable that the known upper portions of 
salt cores are underlain with (a) more salt, 
(b) clay and sand, or (c) igneous rock. Al- 
though it is possible that the clay and sand 
strata through which the salt rises, differ more 
or lees markedly from it in specific gravity, 
the surprisingly little information available on 
the subject indicates that in their natural state 
the salt is appreciably the heavier. The writer 
has tested seven samples of common sandy day 
and clayey sand from the Gulf Coast region, 
and the results indicate that although the spe- 
cific gravity varies considerably, it is not far 
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from ihjtt of ult. There is a real poiubilit7» 
h owever^ that the differenoe is great enough 
ao that large bodiee of rook aalt not far from 
the enrfaoe can be detected by detenmnationa 
of the intensity of gravity. 

While investigating the "mud lumps” at 
the moutha of the Mississippi a few years ago 
the writer had occasion to study isostacy a little^ 
for it seemed probable that the " mud lumps ” 
were due to gravity — induced internal flowage 
of the delta. The question arose^ may not the 
salt domes be due to some such solid or semi- 
solid flowage? and another question immedi- 
ately arose^ namely, may not the domes have a 
peroeptible effect on gravity? The domes of 
aouthem Texas and Louisiana are in a region 
that is very flat, and although some domes are 
marked by knolls from two to three to thirty 
feet or more in height, some domes that are 
very high structurally have little or no effect 
on the surface. Whether this indicates that 
many domes are antecedent to the surface de- 
posits has not been determined. In any case 
the means now available for finding domes not 
mariced by a hill or basin on the surface seem 
to bo limited to scant and irregularly devel- 
oped secondary deposits at the surface, such 
as the curious " paraffin earth ” which is ap- 
parently a now compound, though containing 
possibly both gelatinous silica and some hydro- 
carbon. 

Since the domes are in a flat region under- 
lain by comparatively homogenous sand, silt 
and day, it seems more than likely that the 
salt, dolomite, gypsum, sulphur, oompressed 
day and possibly igneous rock of the domes 
would together have a specific gravity notice- 
ably different from that of the country rock in 
which they occur, and within the range of 
possibility that the difference could be de- 
tected by gravity observations. In other 
words it seems possible that hidden salt domes, 
with the immensely valuable pools of oil and 
gas that are commonly associated, can be dis- 
covered through the help of gravity observa- 
tions, whidi will thus reduce to a greater or 
less extent the cost of finding the oil pools. 

The intensily of gravity varies with altitude^ 
latitude^ topography and the varying density 


of the materials composing the earth, partio- 
ularlj near the points where the observations 
are made. 

A mass weighing 200 pounds at sea levd at the 
equator will weigh [on a spring balanes] approxi- 
mately 201 pounds at sea kvri at either polaL A 
mass weighing 400 pounds at sea levri wUl weigh 
approximately 399 pounds at an devotion of 5 
nulee at the same latitude; and a given mass wiD 
wei^ less at the top of a sharp mountain peak 
than if it were at the center of a broad plateau of 
the same elevation as tiie peak. , . . The measure* 
ment of the force of gravity at a station to be ac- 
ceptable must not have a probable error greater 
than one part in two hundred thousand. An actual 
error of one part in two hundred thousand corre- 
sponds to an error of only one one-miUionth of a 
second in the period of oscillation of the pendu- 
lum.i^ 

The method of observation, consists essen- 
tially in determining the effect of gravity on 
the rate of swing of a pendulum. The instru- 
ment " is placed on a solid concrete floor or an 
especially prepared brick or concrete pier.” 
With the interferometer, vibrations of the case 
"due to the passing of a team a city block 
away or a team a mile away are easily de- 
tected.” 

The average probable error in the gravity 
observations of the Coast and Geodetic Survey 
is said to be in general about .002 or .003 of a 
dyne. 

If ws assume that the force of gravity at the cen- 
ter of a section [square mile] which is underlain 
with sand one mile deep at a spedfle gravity of 
2.90 is 080,000 dynes, then If the [cubic mile of] 
sand were replaced by limestone at a speoifle grav- 
ity of 2.70 the force of gravity would be increased 
to about 960.000 dynes. Similarly, If the same 
were replaced by basalt at a specific gravity of 
3.00 the force of gravity would be inereased to 
about 980.010 dynes. The change in the force of 
gravity at the center of the adjacent section due to 
theee changes in specific gravity would be about 
one fifth as much as In the section affected.* 

Apparently, if a cubio mile of clay and sand 
with a specific gravity of 1.80-2.00 immediately 

t U, S. Coast and Good. Sumy, Spec. Pub. No. 
23, pp. 48 and 00, 1910. 

• Letter to writer from acting superlnteaident 
Coast and Good. Survey, April 4, 1910. 
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nnderlyiriff the inrfaoe were reideoed by oom- 
mon ialt with a speoiflo grayity of 8.10 or 8.80, 
the effect on the inteneity of gravity might be 
obaerrable. If a still heavier maaa made up 
of salt, dolomite, igneous rook, etc., having a 
spedfio gravity of 8.50 to 8,76 were intruded 
the rate of swing of the pendulum would be 
veiy perceptibly increased. If, however, only 
a Quarter of a oubio mile of the dlay and sand 
were replaced with the lighter or heavier sub- 
stances, the effect would scarcely be observ- 
able^ and if the intrusion occurred several 
thousand feet below the surface it might not 
be possible to locate the position with the 
gravity instrument. Other instruments have 
been devised for measuring the intensity of 
gravity that do not make use of the pendulum, 
and it seems within the range of possibility 
that in time an instrument of some sort will 
be perfected by which more delicate observa- 
tions can be made 

The writer has found but one publidied 
statement suggesting the use of gravity anom- 
alies in the search for oil, and this was not in- 
tended to apply in the way here outlined 
Eotvos,* in 1913, suggests that it may be pos- 
sible to find water, oro, coal, salt, oil and gas 
by using gravity anomalies. David White* 
has, however, studied the relationships be- 
tween gravity anomalies and character of 
rooks. 

On account of the slight variations in alti- 
tude and latitude in southern Louisiana and 
Texas and other regions where salt domes 
occur, it seems possible that a considerable 
I>art of the calculations made in connection 
with the occupation of stations for other pur- 
poses may be oliminated The use of gravity 

■ SOtvCs, Boland, Ungarn. Bericht Clber Ar- 
beiten mit dor Drehwage ansgefOhrt Im Aoftrage 
der KOn. Ungarisehea Beglergnng In den Jahrsn 
1909-1911; Intemat. Erdmessong, 17 AUg. Oonf., 
Hamburg, 1912, Bellage A, XL., pp. 427-138, 
1.913. 

4 White, David, ''Diseusslon of Gravity Anoma- 
lies from the Stratigraphle Standpoint" (no ab- 
stract). Diseoned by William Bowie: Wadiing- 
ton Acad. Sel. Jour,, VoL 7, No. 10, p. 818, May 
19, ^17. Meeting of Ged, Boe. of Washington on 
Mard' 14, 1917. 


(dMenrationa in the search for sail domaa 
would than consist enentially in detennlaing 
at many points the number of beats in a unit 
of time of a pendulum so constructed and en- 
cased as to reduce the friction to the lowest 
point possible. If the material in many of 
the domes will perceptibly affect the number 
of beats then it may be that gravity anomalies 
can be used profitably in searching for hidden 
domes, the observations for most points in a 
county or group of counties being unifonot 
while at a few points a perceptible departure 
can be observed The increasing value of oil 
and the keen interest in prospecting make it 
seem possibly worth while to Tnakp some prao- 
tioal tests with the gravity instrument on a 
known salt dome and surrounding country, 
especially since many wells are being sunk at 
random in the region. To be sure, some salt 
domes are known which do not seem to have 
oil pools, and others are known which have not 
yet been fully tested, but the number of insuffi- 
ciently tested domes is rajudly decreasing, and 
with the keener interest in the scorch for oil 
the time will no doubt soon come when it will 
be profitable to spend a great deal of money 
searching for salt domes, for they seem to be 
much more likely to contain oil than the sur- 
rounding country. 

Eugsive Weslst Seuw 
U. 8. Geologzoal StmvxT 


ANNUAL FIELD TRIP OP THE AMERI- 
CAN ASSOCIATION OP STATE 
GEOLOGISTS 

The American Association of State Geolo- 
gists made a very pleasant and instructive trip 
through Oklahoma, October 18 to 16. At the 
winter meeting in Albany, in December, 1916, 
it was decided to hold the summer field meeting 
in Oklahoma, and the Oklahozna Geological 
Survey accordingly made very comprehensive 
plans for the entertainment of the association. 

The doclaration of war and the consequent 
interest of the geologists in war materials 
lead to the combination of the first part of the 
field trip with the meeting of the American 
Institute of Mining Engineers. 

After the meeting of the American Institute 
of Mining Engineers ended at Drumright the 
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State Oeologiats’ A«ooiaiion left the Azneri- 
ean Inatitote mod ooutinued the efsonraion 
ontUned by the Oklahoma Geologioal Survey. 
Cie aaeoolatioii waa fortunate in having with 
it ICr. A. A. Snietkoff and Ivan 0. Goubkin, 
memben of the Bussian Ooniini8uon« and A. 
Stepanoff, their seoretary and interpreter* and 
alio Mr. David Whiter chief geologist of the 
TT. B. Qeologioal Survey. 

The parly arrived in Oklahoma City* where 
they were dinner gueeta of the Oklahoma Geo- 
logical Surrey. At this dinner President and 
Mrs. Brooks of the university honored the 
aaaociation with their presence. The next 
morning the party went to Lawton, where the 
Businessmen’s League conducted them on an 
automobile trip through the Ft Sill Military 
Reservation, Medicine Park and through the 
Wichita Mountains to the United States For- 
est and Game Preserve. The hospitality ex- 
hibited on this occasion will long be remem- 
bered by every one of the party. On the fol- 
lowing morning automobiles were again used 
for a trip through the Lawton oil and gas field, 
where some new gas wells with enormous ca- 
pacity have recently been brought in. By 
courtesy of the owners, the Keys well No. 2 
was opened in order that the visitors might 
have the opportunity of seeing one of the 
largest gassers ever drilled in the stata The 
capacity of this well is estimated at 60,000,000 
cubic feet por day and the rock pressure is in 
excess of 1,000 pounds, so large, indeed, that 
great difficulty is experienced in controlling 
the well From this field the trip was con- 
tinued by automobile through Waurika and 
Bingling to the Ilealdton oil field and the Fox 
gas district After visiting the many interest- 
ing sights of this field the party was taken to 
Ardmore for the night, and in the evening 
were the guests of the Ardmore Chamber of 
Commerce at a concert 

The following morning the Chamber of 
Commeroe provided machines to take the 
party north of the city into the Arbuokle 
Mountains. About two miles above Turner 
Falla the machines left the party and the trip 
was made on foot down to Turner Falls and 
aoroas the mountains to Pricers Falla, where 


they were again joined by the machinesi The 
wonderful beauty of the Travertine Falls in 
this district was enjoyed by all mesnbers of 
the party, and it was particularly eigoyable 
because of the fact that a new bulletin by the 
Oklahoma Geological Survey on these phe- 
nomena had just been recdved that morning 
from the printer. The automobiles then took 
the par^ to Davis, where the Santa Fe train 
was taken for home. The par^ finally dis- 
banded after dinner at the Harvey Bjouse^ at 
Purcell. 

A few members of tiie association stopped 
over at Norman and visited the State Univer- 
sity before continuing to their homes. 

W. 0. Hotchkiss, 
Beeretary 

SCIENTIFIC EVENTS 

THE LATE DR. RICHARD WEIL 

The following minute has been adopted by 
the board of trustees of the New York Me- 
morial Hospital: 

Dr. Biehfiid Well, Major in the Medieal Beserve 
Corps, tJ. 8. A., died while on active doty at Camp 
Wbeeler, Macon, Ga., November 19, 1917. By hU 
death the Memorial Hospital loses one of the most 
highly trained and sneeessful workers of its med- 
ical staff, and American cancer research one of 
its recognised leaders. Since 1900 Dr. Weil has 
been an active member of the staff of the Hnnt- 
ington Fund, and throughout this period of rieven 
years he was constantly engaged in the problems 
of cancer research. His contributions in the field 
of the serology of cancer and in the general prob- 
lems of immunity gained for him an intemationsl 
reputation. He waa one of the founders of the 
American Association for Cancer Besearch, and 
largely through his efforts was founded the Jour- 
nal of Cancer Sesearoh, of whlrii he was editor-in- 
ehlef. At the reorganiaatioa of the Memorial 
Hospital in 1913, Dr. Weil assumed the position of 
assistant director of cancer research and attending 
phyridan to the hospital, and in this eapoeity he 
labored energetically to establish on elMent or- 
ganisation of the routine and naetath vrotit of the 
hospitaL In 1910 he resigned the position of ss- 
sistant director upon his appointmeni as professor 
of experimental medicine in OonttU TTniversity^ 
but he continued without interruption bis experi- 
mental work in cancer. Upon the deelaratkm of 
war he was among the first to offer hb serviess to 
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the goTernmeiity and ipant the niiiiiner at Fort 
Benjamin HarriMn in the Medical Offleera’ Train- 
ing Oojrpe. Quite reoentljr he waa detailed to take 
eharge of a large military hoepital at Ohmp 
Wheeler, Maoon, Oa., and here in the performanee 
of etrennoua military sendee he feQ a victim to 
pneumonia. During his brief but brilliant career 
he attained emlnenee aa a devoted laboratory 
worker, a aUlfol experimenter, a broadly trained 
clinician, and a forceful writer, while hU nntlmriy 
death places hie name among the first on his coun- 
try ’s ]tonor roll in the great war. 

MBDICAL INSPECTION OP CAMP WHEELER 

Majob-Oeneral William 0. Goboas, surgoon 
general of the army, baa returned from an in- 
spection trip to Camp Wheeler, Idaoon, Ga. 
Hie report to the chief of etaff is in full as 
follows: 

In my recent inspection of C^mp Wheeler at 
Macon, Ga., I found conditions aa had been indi- 
cated by reports. There had been a sharp epi- 
demic of measles, some 3,000 oases, and, as always 
oceurs with measles, a certain number of oaees of 
pneumonia. At the time of my visH, there were 
some 800 eases of pneumonia In the hospitaL 
While the hospital was crowded, the right of way 
was given the pneumonia eases, and they were 
being well eared for. 

In the past month there have been about 60 
deaths from pneumonia. The height of the 
measlea epidemic was passed some 10 days ago, 
and at the time of my visit the epidemic was 
markedly oa the decline, but the pneumonia does 
not develop until a week or 10 days after the inci- 
dence of the measlea. 

We can therefore expect a conalderablc number 
of deaths from pnenm<mla. 

The camp is well situated and was in generally 
good condition. I think the reason for the measles 
affecting so severely this particular camp is the 
fact that the men came from the surrounding 
Bouihem states which are sparsely settled and 
therefore the inhabitants do not, as a role, have 
measles in childhood. 

A large proportion of the eases of pnenmonia 
were evidently contact cases, and I am anxious on 
tJM* acore, fharing that we may be beginning here 
an epidemic and septio pneumonia. We have had 
a few eases of meningitis, a few cases of scarlet 
fev^ and some eases of mumps. 

Whatever the original cause of the epidemic and 
the present conditions^ eU these evils are accentu- 


ated by the erowded eondition of the camp. The 
tendency to pnenmonia has no doubt been innrmaqil 
by the fact that the men have generally been et 
posed to the cold weather of the past month with 
no other protection than their summer elotUng. 
Olothing is now rapidly coming into camp, and 
about two thirds of t^ men are supplied with 
woolen garments. 

I recommend that it be insisted upon that all 
men in the camp have 60 feet of floor space each 
and, to Booomplish this, that loeh ^ditional 
shelter be supplied as msy be necessary; that no 
fresh men be brought into the eamp until the 
epidemic has snbsidod; that an observatloB camp 
be established; and that all new men be kept 
under observation until the main eamp is free from 
infection. 

Accompanying General Gorgae were Colonel 
Dean C. Howard, of the Begular Army, re- 
cently health officer at the Canal Zone, where 
he was in charge of civil sanitation; Major 
Victor C. Vaughan, Marine Officers’ Reserve 
Corps, professor of hygiene at the University 
of Michigan, dean of its medical faculty and 
president of the Michigan State board of 
health; Major William H. Welch, Marine Offi- 
cers’ Reserve Oorps, professor of pathology at 
John Hopkins University and dean of its 
school of hygiene; and Major Theodore 0. 
Janeway, Marine Officers’ Reserve Corps, pro- 
fessor of TDodicine at Johns Hopkins. 

Steps have already been token to separate 
the men to a greater degree. By the use of 
tents which were held for new men due to be 
called to the camp and with 1,000 additional 
tents immediately shipped, the number of men 
per tent can be reduced from nine to five. As 
now men come other tents will be provided for 
them. All the new arrivals will be kept away 
from men who have been some time in camp 
to minimise the danger of contagion. This 
carries out Gen. Gorgas’s recommendation that 
an observation camp be establiohed for new 
men. 

The supplying of sufficient clothing has been 
ddayed by the necessity of equipping first 
tiiose divisions in northern latitudes and those 
which have been sent abroad. The men at 
Camp Wheeler now have a good supply of 
warm underwear and heavy outside dotiiing 
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wis tupped Mme days ago. It thonld be 
uriyinff at tfie camp now* but oougeetiou of 
nlboad traffic haa caused some delay in its 
ddiyery. 

There are over 29,600 men at Camp Wheeler. 

THB USX OF THX MgKAY BEQUEST TO 
HARVARD UNIVERSITY 

Habvabo University can not share the Gor- 
don McKay bequest with the Massaohusetts 
Institute of Tet^ology, according to the de- 
cision by the full bench of the Supreme Court 
which declares invalid the agreement between 
the two institutions under which Harvard sus- 
pends its instruction in applied science and 
devotes three fifths of the income of the 
McKay endowment to the maintenance of the 
engineering departments at the Institute. 
The decision is on the petition of Harvard to 
have the court ratify the agreement. It 
means that Harvard, which abolished the Law- 
rence Scientific School to merge its scientific 
courses with those at Technology, will have to 
reestablish a school of applied science under 
its administration. The court, in its decision, 
written by Judge DeCourcy, says’ 

We are constrained to Instruct the plaintiff cor- 
poration that it can not lawfully eariy out this 
ogreansnt between it and the Institute, as far as 
respects the property received by the university 
under the de^s of trust and the will of (Gordon 
McKay, 

In substance the plan agreed upon between 
Harvard and the Institute of Technology devotes 
three fifths of the endowment to on engineering 
sohoefi, which is not only located at the institute 
bat is conducted and controlled by the Institute 
instead of hj the university. We can not assent to 
the assertion of counsel that ^'tha school of ap- 
plied seience on the Charles Biver embankment is 
a Harvard sriiool, a department of Harvard Uni- 
versity.** 

Edueation and research in the five branches cov- 
ered by the agreements are to be transferred from 
the university to the institute, and there conducted 
under the provisions of the agreement as part of 
the latter's enrrioulnm. The Harvard professors 
anoeiated with those courses shall become mem- 
bers of the faculty of the institute, and the prop- 
erty and equipment which the univ^ty may hold 
for the promotion of instruction in Industrial tei- 
snee idiaU be devoted' to the eonrsss so eondueted. 


The faculty which determines the conditions of 
eutranea, proscribes the courses that lead to de- 
grees, largely chapes and carries to praetleal appli- 
cation the instruction and discipline of the school, 
and mainly influences the appointment of pro- 
feeeors, is the faculty of the institute, notwith- 
standing that 14 of its 120 members come from the 
university. 

The effective Instrument is the deed of trust 
executed October 30, 1891, and confirmed by a 
codicil November 0, 1801. McKay was then sev- 
enty years of age. He had been a successful manu- 
facturer and inventor of machinery. He was a 
man of artistic tastes, a lover of musio and had 
traveled extensively in Europe. Prom 1864 or 
1865, for more than twenty years, his home was in 
Cambridge, near the college yard; he took a load- 
ing part in supporting the Symphony concerts in 
Sanders theater and was brought into friendly re- 
lations with many of the college teachers and stu- 
dents. He appreciated the advantages of com- 
bining training in the exact sciences with liberal 
culture in the atmosphere of the university. l>nr- 
ing all those years there was a close personal inti- 
macy between him and the late Professor Bhsler, 
long connected with the university and appointed 
dean of the Lawrence Scientific School In 1891; 
and with the latter McKay discussed his scheme 
for the disposition of his fortune. 

The income of the McKay endowment must be 
administered according to the intention of the 
founder, Gordon McKay, even though it be at 
variance with our views of policy and expediency. 

Beading this Instrument in the light of the cir- 
cumstances already referred to it seems reasonably 
clear from its expressed provisions and implied 
limitations tbit Mr. McKay intended that not only 
the investment of the endowment fund, but the 
education wfaieh his endowment was to make pos- 
sible diould be under the control and direction of 
the university, its government and administration. 

He selected as a trustee to carry out his pur- 
pose a great educational institution, one whoee 
ability adequately to carry out his plans he was 
familiar with, and with whoso historic name be de- 
sired to BBsoeiate his own in perpetual memory. 

In our opinion this intention of Gordon MeKay 
is not in fact carried out in the agreement In eon- 
troveriy, as we have construed its provisions in 
tiieir practical operation. 

ANNUAL MEBTINO OF THE AMERICAN 
ORNITROLOaiSTi* UNION 

The thirty-fifih annual meeting of the 
American OrnithologistB’ Union was held in 
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Ounbridga» Maas., from Noramlwr 19 to 16. 
Tlie election resulted in the ohoioe of the fol- 
lowing offloers for the ensuing year: John EL 
Sage^ Portland, Oonn., Presidmt; H. W. Hen- 
shaw and Dr, Witmer Stone^ Ftca-Prendanfr; 
Dr. T. S. Palmer, 1689 Biltmore 8t, Wash- 
ington, D. 0., Secretary; and Dr. Jonathan 
Dwight, Treomrsr; the members of the oounoil 
were all reelected. The single vacancy in the 
list of fellows was filled by the election of P. 
A. Taverner; two additions were made to the 
list of honorary fellows, Dr. A. H. Evans, of 
Oambridge, England, and W. L. Sclater, of 
London; and Dr. F. E. Beddard, of London, 
was elected a corresponding fellow. B. H. 
Beck, W. S. Brooks, James B. Chapin, Francis 
Bfarper, and Winsor M. Tyler, were elected 
members and 113 associates were added to the 
rolls. 

The public meetings which were hdd in the 
Museum of Comparative Zoology were well at- 
t^ded and the program was more varied than 
usual. Papers were presented on the birds of 
several distinct parts of the world, including 
northern Canada, Costa Bica, Nicaragua, 
British Ouiana, Peru, Chile, Falkland Islands, 
China and Africa. In addition to the regular 
program the social features of the meeting 
included an informal reception at the Boston 
Society of Natural History, the regular sub- 
scription dinner, and an outing to the Ipswich 
sand dunes where the Ipswich sparrow and 
other characteristic birds were observed. The 
members also had an opportunity to examine 
the collections of the Boston Society of 
Natural History and the Museum of Compara- 
tive Zoology, including the celebrated Lafres- 
naye collection of foreign birds, and to visit 
some of the historic points about Boston and 
Cambridge. 

The next meeting will be hdd in New York 
City. 

GENERAL ANNOUNCBHENT OV THE PERMA- 
NENT SECRETARY OF THE AMERICAN 
ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE 

The seventieth meeting of the American 
Association for the Advanoement of Soienoe^ 
and the sixteenth of the " Convocation week ^ 


meediigs, will be hdd in Pittebur^ from Do- 
08n:fi>er 28, 1917, to January 9, 1918. 

The Oounoil will meet iViday momipg, Da* 
oember 28, and each following morning, in the 
Oounoil Boom, Hotel Sohenlay, at 9 o’olodc. 

The opening general seuion of the Associa- 
tion, with address of retiring President Yon 
Hise, on the Economic Effects of the World 
War in the United States, will be held at 8 
o’clock P.M., on Friday, December 98 (not 
Thursday, as was at one time proposed), in the 
Carnegie Music Hall, followed by a reception 
in the foyer, tendered by the University of 
Pittsburgh and the Carnegie Institute to mem- 
bers of the association and affiliated societies, 
with accompanying ladies. 

Hotel rates, railroad rates, facts oonceming 
affiliated society meetings, and other informs^ 
tion will be found in the preliminary 
nouncement. 

For all matters relating to the local arrange- 
ments, hotel and boarding house aooommoda- 
tions, not explained in the following pages, ad- 
dress Dr. S. B Linhart, secretary, local execu- 
tive committee, American Association for the 
Advancement of Science, University of Pitts- 
burgh. 

Nominations to membership and letters re- 
lating to the general business of the Associa- 
tion should be sent to the Permanent Secretary 
at Washington. It is strongly urged that each 
member should at least make an effort to 
secure the nomination of some desirable new 
member. Owing to the lateness in the year, 
those proposed may, if desired, have their 
membership date from January 1, 1018; but 
they will be entitled to all privileges at the 
coming Pittsburgh meeting. The payment of 
the $8 fee should be mailed to the Permanent 
Secretary’s office, Washington, prior to De- 
cember 18, BO that membership cards and an- 
nouncement may be mailed promptly, or the 
member may make payment in person during 
the meeting-week at the Begistration De^ 
Main Building, Oamegie Institute. 

Official receipts for dues are mailed to mem- 
bers on the same day that their payments reach 
the office of the permanent secretary. For 
their own comfort, members are urged to send 
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tlwir dvm to tlie ponnaaent lecretarj to fir 
in idrinoe of tho meeting u pouible. In this 
vag tibcy will raouTo their oards by mail at 
Qiioe and avoid the neoewity of waiting in line 
to m a k e payznent at the meeting. Do not for- 
get to bring your white Begistration Oard to 
Pittabuigh. 

Memben who have not previously paid their 
dues for the Pittsburgh meeting will please 
coll at the office of the permanent secretary, 
Main Building, Oamegie Institute, after 9 
o’clock on Friday, December 28, to receive 
their members’ tickets. The office of the 
permanent secretary will be used throughout 
the week for registration purposes. Members 
will register and receive their badges after 
paying their dues. 

All members of affiliated societies who are 
not also members of the American Associatioa 
for the Advancement of Science are earnestly 
requested to register their names at the desk 
provided for that purpose in the office of the 
permanent secretary, in the Main Building, 
Oamegie Institute, in order that an estimate 
may be made of the number of persons in at- 
tendance at the meetings. 

Attention is called to the following rule re- 
lating to members’ families and other as- 
sociates: 

Eveiy member of the assoelation shall have the 
privilege of registering members of his family as 
OMsociateM (not induding men over twenty-one 
years of age) by paying the sum of three dollars 
for each person so registered, and diall receive 
for them badges which will entitle tho holder 
thereof to such privileges as may be extended to 
the members generally by the local committee for 
the meeting. 

Members of scientific societies whose meetings 
are eontemporaneous with or inunedlately subse- 
quent to t^t of the association, and which are 
recognised by votes of the council as ‘‘affiliated 
societies/* may become associate members for 
that meeting on the payment of three dollars. 
They shaU be entitled to all the privileges of 
memberdilp except voting or appointment to office, 
but their names dudl not appear In the list of 
members printed In the report 

All dues and admission fees must be paid 
at the office of the permanent secretary, and 
the dues for 1918 should be paid before 


registering and receiving the associatioa badge 
and program. 

As changes of address in the printed list of 
members ore made only by request of a mem* 
ber, members will please be partioular in re- 
porting any changes of permanent oddrees, also 
the deceaso of other members, at the office of 
the permanent secretary. 

The register for the Pittsburgh meeting will 
be open on Friday, December 28, and suooeed- 
ing days, from 9 a.ii. to 6 r.M., in the permar 
nent secretary’s office, Main Building, Oar- 
negie Institute. 

L. 0, Howabd, 

Permanent Secretary, A, A. A. 5. 

SACrrSBONiAN iNSrmiTION, 

Wasuikgton, D. C. 


SCIENTIFIC NOTES AND NEWS 

Dr. WiLtiAM Gilson Farlow, professor of 
botany at Harvard University, has been elected 
a corresponding member of the French Acad- 
emy of Sciences. 

Professor Vernon Eellooq has accepted an 
invitation to give the annual address to the 
Entomological Society of Amenca, at tho an- 
nual meoting in Pittsburgh, on December 29. 

Mr. Douglas Stewart, assistant director of 
the Carnegie Museum, Pittsburgh, is chair- 
man of the Committco on Seientifio Exhibits 
for the meeting of tho Amencan Association 
for the Advancement of Science in Pittsburgh, 
December 26, 1917, to January 2, 1918. Those 
interested in these exhibits are requested to 
correspond with Mr Stewart. 

The de Morgan medal of the London Mathe- 
matical Society has been awarded to Professor 
W. H. Young, of the University of Liverpool 
and the University of Calcutta. 

Sir J. J. Thomson has been nominated by 
the council of the Boyal Society for reeleotion 
as president. Other officers nominated by the 
council are as follows: Treasurer, Sir A. 
Eempe; Becreiariee, Professor A. Schuster 
and Mr. W. B. Hardy; Foreign Secretary, 
Professor W. A. Herdmau; Other Memiere of 
the Council, Dr. H. K fimderson, Sir O. T. 
Beilby, Professor G. 0. Bourne, Professor A. 
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R. Oiuhny, Dr. If. O. Forster, Professor P. F. 
Franklaod, Dr, J. W. L. Olaisher, Professor 
B. Hopkinson, Mr. J. H. Jeans, Professor W. 
H. Lanir, Major H. O. Lyons, Dr, W. H. R 
Rivers, Professor 0. S. Sherrington, Professor 
R J. Strutt, Mr. J, Swinburne and Professor 
W. W. Watta 

Tn July number of the Ohaervalory con- 
tained a letter from Professor R O. v. de 
Sande Bakhuyzen explaining the present posi- 
tion of the association, whose convention ex- 
pired on December 81, 1918, the majority of 
the beUigerent states having refused to con- 
tinue their support under the existing conven- 
tion, The death of General Bassot, the presi- 
dent; of Dr. Backlund, the vice-president^ and 
of Professor Helmert, director of the Central 
Bureau, has left Professor H. O. v. de Sande 
Bakhuyzen the sole survivor of the conunittee 
of the International Geodetic Association. He 
had, in December, 1916, ai^>ealed to the mem- 
bers of the permanent commission of the asso- 
ciation in the neutral states of Europe and in 
the United States, and had obtained from them 
sufficient support to keep the association alive 
until a date two years after the conclusion of 
peace. M. Raoul Gautier, of Geneva, has been 
elected president, and (General Madsen, of 
Copenhagen, vice-president. Professor Bak- 
huyzen retains the office of secretary. 

Dr. Richard M. Psaboe, professor of re- 
search medicine^ University of Pennsylvania, 
has been made director of the recently estab- 
lisihed bureau of medical service of foreign 
commissions of the American Bed Cross. 

Dr. Rrston Stevenbok, assistant professor 
in charge of physical chemistry in the College 
of the City of New York, has been commis- 
sioned a captain in the Sanitary Corps of the 
Army. As one of a group of five selected men 
he will shortly go to France, where he will be 
assigned to a French laboratory for special 
work, preliminary to its extension among the 
ether chemists attached to the U. S. Army. 

At the University of Michigan leaves of 
absence have been granted to Professor John 
D. Rue, whdbeoomea captain in the Ordnance 
Officers’ Reserve Corps; to Dr. Peter Fidd, 
who is captain in the United Statea Coast 


Artillery; to Dr. R. A. McGarry, instructor 
in dermatology, who leaves to take up military 
service; to Dr. Qrlow B. Snyder, instructor 
in anatomy; Wintlurop R Wright^ who has 
accepted a temporary position in oonneotion 
with War work in the Bureau of Standards 
at Wadiington; and Assistant Professor 0. 
W. Cook, of the department of geology, now 
engaged in special advisory work with a large 
steel corporation. 

Professor L. D. Rowell, of Purdue Univer- 
sity, has been commissioned a captain in the 
Engineer Officers’ Reserve Corps and is now 
in active duty as the recorder of the Board of 
Engineer Troops, Washington, D. 0. 

Gut R MoDole, assistant in soils in the 
University of Minnesota and formerly re- 
search assistant in agricultural chemistry In 
the University of Nebraska, has enlisted in 
the Gas and Flame Regiment (Thirteenth 
Engineers), and has left for his new work. 

Mb. Daniel Willard, of Baltimore, trustee 
of Johns Hopkins University and chairman of 
the advisory commission of the Council of Na- 
tional Defense, has been appointed to serve as 
chairman of the War Industries Board. 

Professor George B. Thomas, of Colorado 
College, is on a year’s leave of absence, during 
which time ho will work with the Western 
Electric Company along lines of interest to 
the military authorities. 

Mr. John W. Gilmore, professor of agron- 
omy in the University of California, is carry- 
ing on a wheat campaign in California — 
handling the problems of proper seed, varieties 
for different regions, time of planting and re- 
lated topics. Mr. Charles F. Shaw, professor 
of soil technology in the university is in charge 
of the soil survey in Californio, and is carry- 
ing on a state campaign for increasing 
acreage of wheat lands now in pasture or idle. 

Frofesbob W. S. Ford, of Oomdl Univer- 
sity, who had charge of the senior dectrioal 
laboratory work, has left to accept a positiou 
as superintendent of power with the Vacuum 
Oil Company, PauUxtro, N. J. 

Pbofesbor H. P, Barbs, plant pathologist of 
the Oregon Experiment Station, presented an 



DOTifWPL 7, 1917] 


SCIENCE 


563 


oddrfiis before the Oalifomia State Horticul- 
tural Oommiaaion oa November 19» on the bao- 
terial gmnmoaia of stone fruits with apeoial 
reference to the serious outbreak along the 
Paoiflo coast this year. 

Wa learn from Naiurs that at the annual 
general meeting of the London Mathematical 
Society, hdd on November 1, the following 
were dected as officers for 1017-18 : President, 
Professor H, M. Macdonald; Vice-PreMenta, 
Professor H. Hilton, Professor E. W. Hobson, 
and Sir J. Larmor; Treaaurer, Dr. A. E. 
Western ; Secretariss, Dr. T. J. I’ A. Bromwich 
and Mr. G. H. Hardy; Other Membere of the 
Council, Professor W. Burnside, Dr, S. Chai>- 
man, Mr. A. L. Dixon, Miss H. P. Hudson, 
Mr. A. E. Tolliffe, Mr. J. £. Littlewood, Pro- 
fessor A. E, H. Love, Major P. A. MacMahon, 
and Professor J. W. Nicholson. 

Mr. W. Dupdell, F.RS., past-president of 
the Rontgen Society and of the Institution of 
Electrical Engineers, died on November 4, 
aged forty-five years. 

Sib David 0. MoVail, professor of clinical 
medicine in St. Mungo’s College, Glasgow, 
from 1889 to 1906, and author of contributions 
to ph 3 r 8 iology, died on November 4 at the age 
of seventy-two years. 

The deaths are also announced of Dr. J. 
Rambousek, professor of factory hygiene at 
the University of Prague, and an authoritative 
wntCT on industrial poisonings; of P. Ma- 
lerba, professor of physiological chemistry at 
the University of Naples, and of M. E. Huet, 
one of the pioneers in electrology in Franca 

In connection with or in refuse to the call 
of the President for volunteers, the attention 
of all technical men, i. 0 ., men skilled in any 
line of science or mechanical or electrical or 
chemical or ordnance or ezplosivea or mining 
or ship-building or railroad or motors or metal- 
lurgy or building of aeroplanes or water sup- 
ply or sanitation, etc., is especially invited to 
the need of the Army for such men — aged 
^hteen to forty — in sundry branches of the 
technical troops. Information may be ob- 
tained from Major J, E. Bloom, U. 8. A., 266 
Market Street, Nsfwark, N. J. 


A NUiCBBR of American military suigeons 
arrived in England during the fortnight prior 
to September 22, and took up duty in a num- 
ber of hospitals in London and the provinces, 
and also in France, to which country about 
fifty of the seventy-five had been sent. These 
will only attend the military patients in the 
institutions to which they have been assigned, 
and have been so allotted that a number of doc- 
tors may be released for work among the civil 
population. There are now over 900 Ameri- 
can medical men serving with the British 
forces in Great Britain and France. 

A JAPANESE medical corps of one hundred 
men has gone to Eumania to help in the effort 
to control the epidemic of typhus fever in that 
country. The corps is divided into three sec- 
tions — internal diseases, surgery and epidem- 
ics— each with its own chief. The headquar- 
ters of the corps will be at Jassy. 

Willard E. Case, of Auburn, N, T., has 
made a gift to the New York Electrical Society 
the amount of which has not yet been made 
public, but which is sufficient to defray all the 
liabilities of the society and leave a substantial 
sum for the carrying on of its special woric. 

The fifth annual Pennsylvania Welfare and 
Efficiency Conference was held in the House 
of Representatives, Harrisburg, on November 
21 and 22. These conferences are held an- 
nually for the purpose of stimulating disous- 
sions on the problems of industries and labor, 
with special reference to the reduction of the 
enormous number of diseases and deaths, and 
the numerous industrial accidents. The fifth 
conference of industrial physicians and sur- 
geons was held at Harrisburg, on November 
20. At the morning session the medical and 
surgical problems of the staff of the largest in- 
dustries representative of Pennsylvania were 
considered, and in the afternoon the question 
of industrial diseases was taken up. 

Children in various ports of Great Britain 
are now busy oollecting the horse chnitimts re- 
quired for the manufacture of war munitioua. 
The nuts have ripened more quickly in some 
districts than in others, and in some parts of 
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London the oolleotion it wdl forward. It 
flhoold again be pointed out that ewery ton of 
nuta gathered means a saving of half a ton of 
grain. Present indications are that at least 
S5,000 tons of nuts will reach the Uiniatry of 
Munitions, but this is only about one eighth 
of the estimated crop for the country. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

A BKQUK8T of $200,000 is left to Yale Uni- 
versity by the terms of the will of the late 
Richard P. Sewell of Boston. 

H. P. Wood, head of the department of elec- 
tncal enginoeiing at the Georgia School of 
Technology, Atlanta, Ga., has been appointed 
president of the Academic Board of the 
United States Army School of Military Aero- 
nautics, which has been established at the 
Georgia School of Technology. 

Fropebbor J. F. Wilson, who during the 
past year was professor of electrical engineer- 
ing at Queen’s University, Kingston, Ontario, 
has been appointed assistant professor of elec- 
trical engineering at the University of South- 
ern California, Los Angeles. 

• Dr. John Edward Mark, F.RS., follow of 
St John’s College since 1881, university lec- 
turer iu geology at Cambridge University, has 
been elected to the Woodwardian professorship 
of geology in succession to the late Professor 
Hughes. 

DISCUSSION AND CORRESPONDENCE 

MSTHOD8 POS PSEPASXNQ AMIMAl, MATE- 
RIAL TO BE DZaaBCTED 

PossiBLT the most common fixing and pre- 
serving fluid used for dissecting material is 
formalin. It is relatively inexponaive and 
especially convenient for collecting expedi- 
tions where a ooncentrated fluid is desirable. 
Animals preserved in it have rigid joints, 
however, and every one is familiar with the 
disagreeable chaTaoteristics of such material 
daring dissection. Alcohol is much better 
from the standpoint of the dissector, but it has 
limitations vdmn used alona 

Some of the embalming fluid ” mixtures 
u^ in pnparing human cadavers for dissec- 


tion are also splendid for 
Those containing idmnol, alcohol and glyo* 
erine with no formalin give relatively flexible 
joints and pliable tissues, They also render 
ttie material resistant to a laige amount of 
drying in the open air of a laboratory during 
dissection. Phenol is a relatively non-volatile 
antiseptic, and glycerine is very effective in 
preventing drying. Alcohol counteracts the 
action of the phenol in the solution, on tha 
hands of the dissector. A good and much 
used solution oonsists of equal parts of phenol, 
alcohol and glyoerina Another less expensive 
fluid with arsenic and considerable water added 
to the above was described by Dr. W- 0. Lusk 
some years ago^ with an exodlent discussion 
of principles involved in preparing cadavers 
for dissection. 

As penetration by such fluids is slow, the 
mixture should be injected through aonae large 
artery, a femoral or carotid in the case of 
mammala Small animals may be placed in 
solutions of about 80 per cent, alcohol in 
water when it is not practicable to inject 
them. In such cases, the usual practise of ma- 
king a slit, at least in the ventral abdominal 
wall, should be followed. After all the tissuea 
have been fixed, the material may be removed 
to a container which holds an "embalming 
fluid,” such as 1 have mentioned, much diluted 
with watdr. Ten or more parts of water to 
one of the " embalming fluid ” may he used. 
In fact, 1 have kept material which had al- 
ready been thorougl^ fixed in either formalin 
or alcohol, for several years in a solution con- 
sisting of water with 1 to 2 per cent of phenol 
and to 10 per cent glycerine^ with or without 
a little alcohoL Single specimens thus pre- 
served have been used in dissection for many 
months without deterioration, so long as they 
were not kept out of the solution for more 
than a few hours or so at a time. 

It is customary in human anatomy to leave 
cadavers on the dissecting tables for months 
without soaking. The glyoerine in their tiS' 
sues is wonderfully effective in obeoiking dry- 
ing. NeverthelesB^ unless the atinoq)here of 
the room is very moist a good deal of drying 
» Anat. Beoord, VoL 8, Ma L 



Dimnnm 7, 1917] 


SCIENCE 


665 


doM oooQT. Aooording to mj experience^ it is 
worA the trouble to give even snoli large 
bodlee at the humane as much soaking occa- 
sionally as is praotioable, in such a solution 
as I have just described. This riiould be done 
between olase periods, at least twice a week, 
when the air of the room is at all dry. 

When material comes to my hands already 
filled with formalin, I soak it in running 
water, for a number of hours, aooording to its 
sise^ to got rid of the formalin, before trans- 
ferring it to a phenol-glycerine solution. 

Material which has been thus prepared with 
a phenol-glycerine solution can be stored or 
■hipped in airtight wrappings with no sur- 
rounding solution. In an important article on 
methods for preserring and storing cadavers 
Eleiller^ has described methods for preparing 
wrappings. 

I have adopted the practise of shipping ma- 
terial, which has been thoroughly soaked in 
the dilute embalming fluid described in this 
article^ in packages well wrapped and x^acked 
in eicdjsior. No fluid except that in the 
specimen is needed for a number of wedis, 
even in summer, if the packing is well done. 
There is much economy in weight, and expen- 
sive containers are not needed. 

In some medical schools, cadavers are 
stored in airtight chambers with nO fluid ex- 
cept for a dish of alcohol which keeps the at^ 
mosphere of the chamber saturated with alco- 
hol fumes. This is the best of all storage 
methods that have come to my attention, for 
properly embalmed bodies, and it works well 
with other large vertebrates. I have found it 
successful in a warm climate, and 1 have never 
heard any criticism of the method by people 
who have tried it 

Much trouble from drying of material in 
the dissecting room can be avoided by keeping 
the air of the room very humid. Professor S. 
W. Banson, Northwestern University Medical 
School, has called my attention to a derioa 
which he has found efficient in maintaining a 
humid atmosphere and which riiminates the 
drying troubles. This is the ^^Steamo Air 

a Philadelphia Medical Jour,, December 29, 
1900. 


Moistener,” which can be obtained from The 
Air Moistener Oo.,” 28 North Maiicet St, 
Chicago. It is attached to steam radiators of 
various types. Directions are furnished for 
maintaining any desired percentage of hu- 
midity. 

R M. Smono 

AKATOMIOAL liABORATOBtXB, 

VAMDXaBn/F Univxbsitt Mxdioal Sobool 


SCIENTIFIC BOOKS 
Phyeical Chemuttry of Vital Phenotnena for 
Studenia and Inveetigatore in the Biological 
and Medical Sciences, By J. F. MoClbndon, 
AssiBlaut Professor of Physiology in the 
Univorsity of Minnesota. Princeton Uni- 
versity Press, 1917. 

In this concise book of less than 200 pages of 
text Professor McClendon describes and dis- 
cusses briefly some of the more recent applica- 
tions of physical chemistry to the analysis of 
vital phenomena. The field, although no 
longer new, is very large and calls for much 
further investigation; hence finality is scaredy 
possible at present, and the author describes 
his purpose as largely practical and tentative: 

to develop a tool for physiological reaeordi,” 
rather than to produce a systematic treatise on 
tho subject The space assigned to the differ- 
ent topics under discussion is very unequal; 
many of these are presented in the barest sum- 
mary, with little attempt to reconcile conflict- 
ing statements or to reach unifying conclu- 
sions; whilo others, particularly those in which 
tho author’s own chief researches have been 
made, are treated in considerable detaiL The 
book is intended for advanced students and 
presupposes more than elementary biological 
and chemical knowledge In the reader; conden- 
sation is carried to an extreme, and in many 
places one receives the impression of a suc- 
cession of abstracts, in which both the selec- 
tion and the omission of material seem arbi- 
trary. In the later chapters, which deal with 
the more specifically biological topics (omos- 
boid movement, tropisms, cell-division, fertili- 
xation, muscular contraction, oxidation, pro- 
duction of light and heat), the space is quite 
insufficient for adequate disoassion, and the ao- 
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count is condcnfled to a bare outline of the 
facts and points of view which the author con- 
siders important. At the end there is an ap- 
pendix on the general chemical composition of 
organisms^ followed by a large and varied liter- 
ature list and an index of topics with the 
names of the authors of the chief papers. 
If uoh of the book thus forms a summary of 
recent research, and will be valuable to those 
desiring a record of progress in this field and a 
guide to the literature of its various depart- 
ments. 

The most original chapters are those relat- 
ing to the determination of hydrogen-ion oon- 
oentrations and the electromotor and osmotic 
properties of partitions, and here there is 
much that is ingenious^ independent and sug- 
gestiva The author’s improved methods for 
determining the H-ion concentration of blood 
are described in detail, with figures of appa- 
ratus and a useful chart for converting poten- 
tials into H-ion exponents. The use of indi- 
cators and buffer mixtures is also explained, 
and many valuablo data are given in con- 
venient form. The account of semi-permeable 
and porous partitions is eq)ecially timely and 
interesting; the phenomena of membrane-po- 
tentials, negative osmose end cell-permeability 
are described, and their relations to the physio- 
logical processes of secretion, absorption and 
stimulation are discussed in a clear and defi- 
nite manner. The author supports the view 
thst the bioelectric variations of potential are 
primarily the expression of variations in the 
osmotic and hence the dectromotor prq;>erties 
of the protoplasmic surface-layers or plasma- 
membranes. Agents like salts, anmthetics and 
cytolytic substances are regarded as producing 
their characterietio effects by modifying the 
condition of the plasma-membranes. 

As a whole the book exhibits the defects as 
well as the merits of its extreme brevity and 
pondensation. The author evidently wishes to 
be as concise as possible, and larg^ for this 
reason his discussion and statements of fact 
frequently appear dogmatic and lacking in 
much-needed qualifications. Certain explana- 
tions are incomplete or otherwise open to criti- 
dim. Thus to regard negative osmose as es- 


sentially a case of electrical endosmose seems 
inaccurate; in true electrioal osmose both the 
solution and the porous partition are inter- 
posed as parts of an dectrioal circuit, and the 
energy for the transport is derived from a bat- 
tery or other external source; while in nega- 
tive osmods the water passes spontaneoudy 
through the porous partition from the more 
concentrated to the more dilute solution. Cer- 
tain diffusion processes offer a closer analogy; 
recent investigation has shown that when the 
partition oonsists of negatively charged ma- 
terial like porcelain negative osmose occurs in 
the case of those electrolytes whose anions dif- 
fuse more rapidly than their cations; and it 
seems preferable to regard the positivdy 
charged layer of water adjoining the surfaces 
of the pores as acting like a layer of cations 
and as being carried after the rapidly diffusing 
anions by dectrostatic attraction. The phe- 
nomenon seems indeed to afford further evi- 
dence of the hydration of iona in solution. Ex- 
ception may also be taken to the following 
statements: Busponsoids do not exert osmotio 
pressure (p. 72) ; monovalent and bivalent ca- 
tions are antagonistic to each other in the pre- 
cipitation of colloids (p. 77); surface-active 
substances are repelled by water molecules (p. 
06) ; in ansssthesia adsorption is at the basis of 
the whole matter (p, 140. N. B.: tUs seems 
contradicted by the positive temperature-coeffi- 
cients of narcosis with chloral and alcohol as 
observed by Meyer); the sperm need only 
scratch the egg-surface to make it segment (p. 
158); local reduction of surface-tension pro- 
duces protrusion of the affected surface (p. 
148). This last statement especially needs 
qualifying; it can be true only when the sur- 
face-tension equilibrates some other force 
(such as gravity), which of itsdf tends to 
cause outflow or protrusion of fluid. The force 
of surface-tension acts tangentially, hence the 
surface-layer of fluid must always tend to be 
drawn toward the regions where the tension is 
highest; this removal of fluid from the areas of 
lower surface-tension must (unless otherwise 
oomprasated) cause there depreMtion instead 
of protrusion, as seen for instance in the case 
of a layer of water to which ether or alcohol 
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ii locally applied. In the case of any cuired 
■nifacor a. g,, of a suapended drop of fluid, the 
tangentially acting force due to surfaoe-ten- 
lion must similarly tend to draw the aurfaoe- 
fluid away from any area where the tension is 
locally lowered; for geometrical reasons this 
lateral traction is neoeBsarily greater than the 
externally directed force acting on the surface- 
fluid at the same area — due to the radial com- 
ponent of surface-trasion which compreasee 
the drop and tends to cause outflow at that 
area; hence in this case also the surface-layor 
of fluid will tend to be withdrawn from regions 
of lower and heaped up at regions of higher 
surface-tension. If the drop is in contact with 
a solid, such displacements may by reaction 
cause moTemonts of the drop as a whole. The 
author’s account of the mechanics of amceboid 
movement and cell-diyision neoda to bo rocon- 
sidered, aince he assumes throughout that pro- 
trusion or outflow always takes place at re- 
gions of lowered surface-tension. 

The whole subject, however, is full of de- 
batable queetions, and in his preface tho author 
eapressly defers judgment upon most of these, 
urging that the present need is for further in- 
veetigation rather than for theoretical discus- 
sion. Most of us will readily grant this, and 
it is as an aid to investigation that the present 
manual will find its chief usefulness. 

The reviewer feels bound to point out that 
the book suffers greatly from carelessnoss in 
composition and proofreading. The responsi- 
bility for this is not the author’s alone. A 
University Press should be careful to maintain 
high standards in such matters. 

Ralph S. Lilue 


THE PROCEEDINGS OP THE NATIONAL 
ACADEMY OF SCIENCES 

The seventh number of Volume 8 of the 
ProeeedingB of the National Academy of 8cir 
encee contains the following articles; 

The Cayleyan Curve of the Quartie: Teresa 
Cohen, Johns Hopkins Univeruty. 

A Search for an Einstein SelativUy-Oravi- 
ioHondl Effect in the Sun: Charles £. St 
John, Mount Wilson Solar Observatory, Car* 
negia Institution of Washington. A series of 


observations stretching over several years 
indicates that the Einstein effeot does not ex- 
ist 

Triads of Transformations of Confugaie 
Systems of Curves: Luther Pf abler Eisen- 
bart department of mathematics, Princeton 
University. 

The Molecular Weights of the Triaryl- 
methyls: M. Gomberg and 0. S. Schoepfle^ 
Chemical Laboratory, University of Michigan. 
After discussing factors influencing dissocia- 
tion and the relation between dissociation and 
the nature of the aryl groups, sevon triphenyl- 
methyls are investigated in detail and various 
inferences are drawn from the graphs of their 
dissociations against their concentrations, 

fifeo^-Defertntna^ton and Sex-Differentiation 
in Mammals: Frank R Lillie, department of 
Ecology, University of Chicago. Discussion 
of tho results of studies of the anatomy of 
twenty-two fetal free-martins ranging in sixe 
from 7.5 to 28 cm. Sex determination in 
mammals is not irreversiblo predestination; 
with known methods and principles of physiol- 
ogy we can investigate the possible range of 
reversibility. 

The Crystal Structure of Magnesium: A. 
W. Hull, Research Laboratory, General Elec- 
tric Company, Schenectady. The structure 
is analysed by means of X-roy. 

The Structure of High-Standing Atolls: 
W. M. Davis, department of geology. Harvard 
University. Attention is drawn to tho rela- 
tion of atoll limestones to their supposed 
foundation of volcanic rocks. The relative 
merits of the glacial-ooutrol theory and of 
Darwin’s theory are discussed. 

Studies of Magnitude in Star Clusters, VIL 
A Method for the Determination of the Bela- 
Hve Distances of Olohular Clusters: Harlow 
Shapley, Mount Wilson Solar Observatory, 
Carnegie Institution of Wariiington. The 
median magnitude of short period variables u 
constant in each cluster and may be used to 
determine the distance of the cluster which, 
with one or two exceptions, is found to be 
greater than 30,000 light-years. 

The Principal Axes of Stellar Motion: H. 
Raymond, Dudley Observatory, Albany, New 
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York. Three principal axes are determined 
along whi<^ the Tarions groups of stars diow 
markedly unequal motion. 

The eighth number of Volume 8 of the Pro- 
ceedings of the National Academy of Scieneee 
contains the following articles: 

Relation of Preferential Motion and of the 
Spectnd-Claee and Magnitude VeUcUy Pro- 
greeeiona to Proper Motion: C. D. Perrine^ 
Observatorio Nacional Argentino, C6rdoba. 

Growth of Isolated Sporophytee of Antho- 
eeroe: Douglas Houghton Campbell, depart- 
ment of botany, Leland Stanford Dniyersity. 
The young sporophyte of Anihoeeroe Pear- 
sontj separated from its association with the 
gametophyta is capable of limited growth in 
length and is able to mature normal ^ree 
and elaters from the young sporogenous tissue. 

The Mesa Verde Types of Puehloe ‘ J. 
Walter Fewkcs, Bureau of American Ethnol- 
ogy, Washington, D. C. A morphological 
study of Far View House and other types of 
prehistoric buildings. 

A Determination of the Ratio of the Spe- 
cific Heats of Hydrogen at 18^ and — IPO® 0.; 
Hargaret 0. Shields, Ryerson Physical Lab- 
oratory, University of Chicago. The valuo 
1.4019 closely in accord with kinetio theory 
and different from previous determinations at 
18® C. is obtained; the value 1.592 is found at 
— 190® C. 

Note on the Coefficient of Total Radiation of 
a Uniformly Heated Enclosure: W, W. Cob- 
leutz, Bureau of Standards, Washington, D. C. 
The value 5.722 X is found by direct 
measurement and agrees with that calculated 
by Millikan on the basis of his values for h 
and e. 

The Development of a Source for Standard 
Wave-Lengths and the Importance of their 
Fundamental Values ‘ Charlee E. St John 
and Harold D. Babcodc, Mount Wilson Solar 
Observatory, Carnegie Institution of Wadi- 
ington. It is necessary to examine for pole 
effect; the problem of wave-length determina- 
tion is not one of routine but one for real in- 
vestigation. 

On the Presencs of ATbumosss in Extracts 
of the Posterior Lobe of the Hypophyeie 


Cerebri: John J. Abel and H. 0. Plnooffi^ 
Phannaoologioal Laboratory^ Johns Hopkins 
University. Secondary albuiDOMs and po^ 
sibly peptones were found to be present in all 
the therapeutically used extracts of the pos- 
terior lobe of the hypophysis cerdbri that were 
examined. The Hypophysin ” of the Farb- 
werice-Hoechst is not, as claimed for it, a solu- 
tion of the isolated active substances of the 
pituitary gland but a mixture of olbumosee 
with varying and uiJcnown amounts of active 
and inactive oenstituents of the gland. 

On the R6le of the Thymue in the Produc- 
tion of Tetany' Eduard Uhlenhuth, Rocke- 
feller Institute of Medical Reeearoh, New 
York. It would socm that thymus contains the 
substances which cause tetany and secretes 
them into the body from whidi they are re- 
moved by the parathyroids. Extirpation of 
the latter would thus cause tetany. 

Evidence of Aesortive Mating in a Nudi- 
branch: W. J. Crosier, Bermuda Biological 
Station for Research, Agar’s Island, Bermuda. 
Mating pairs of the nudibranch Chromodoris 
zebra are found to exhibit a rather high de- 
gree of corrdation between the sixes of the two 
members. This is due to assortive mating, 
which may constitute an important influence 
tending to increase the numbers of larvn. 

Coral Reefs of Tutuila, with Reference ic the 
Murray-Agaeeiz Solution Theory: Alfred 
Goldsborough Mayer, Department of Marine 
Biology, Carnegie Institution of Washington. 

National Research Council: Suggestions re- 
lating to the new National Army by the 
Anthropology Committee of the National Re- 
search Council ; First Report of Committee on 
Botany; Meetings of the Executive Committee. 

Notices of Biographical Memoirs. 

Edwin Bidwell Wilson 

MASBAOBUOKrrs Insttfutb of Tbobnoloot, 
OkiiBtiBQi, Mass. 


SPECIAL ARTICLES 

A KBLATION OP ATOMIC WEIGHTS TO ATOMIC 
NaMBBKB. AND A 8UOOBSTBD STHUCTURB 
OP ATOMIC NUCLEI 

Thb writer has plotted, for all the elements, 
ratios of atomic numbers to the oorreoponding 
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atomic wdcbtf againit wjuare roots of atomic 
weights. Although the values for loocessiva 
elimients vary somewhat irregularly, if aver- 
ages are taken for successive groups of ten or 
twdve dements each it appears that there ex- 
ists an approximate general linear relation of 
the form 

^=0.S20 — O.OOSSVTT. (1) 

N is the atomic number, and Mf is the atomic 
weight. The average deviation in N/W from 
this straight line, regardless of sign, is 0.008. 
Hydrogen alone was not included in this aver- 
age. 

The relation between N/W and any other 
power of TT, such as W I or TFI , is not so nearly 
linear. Furthermore, if values of V/W are 
plotted against \/ W for the odd-numbered and 
even-numbered elements separately, it is found 
that a number of curious and nearly exact 
linear relations exist Unless these are acci- 
dental, equation 1 must express no mere em- 
pirical relation, but an actual tendency of 
atoms. 

If atoms have the structure called for by 
Rutherford’s theory, equation 1 must repre- 
sent a property of the atomic nucleus. If the 
nucleus is built up of positive and negative 
deotrons, equation 1 can be accounted for if it 
has a surface shell of positive charge and a vol- 
ume distribution of negative charge. The 
values of the coefficients in (1) seem to indi- 
cate that the negative electrons in the nucleus 
are packed together like solid spheres; to each 
negative dectron on the surface of the nucleus 
two positive dectrons are attached, on the 
average, (A positive dectron is very much 
smaller, and hence much more massive^ than 
a negative dectron. This is a common as- 
sumption in dectron theory.) If the number 
of positive electrons (hydrogen nuclei) in the 
nuoleus is p, and if p is numerically equal to 
W, then n, the number of negative electrons in 
the nuoleug, is 0.480 TT + 0 0088 TTi, (It was 
this three to two ratio of the exponents of W 
that suggested the assumed structure of the 
nucleus.) The first term in the equation just 
given may be supposed to equal the numbmr of 


negative dectrons in the surface layer of the 
nuoleus; then the second term is the number 
of negative dectrons crowded inside. The lat- 
ter are hdd together by the external podtive 
sheU; it is assumed that this shdl tends to 
contract, perhaps under electromagnetic foroes. 

In very heavy atoms the number of negative 
electrons inside the nudeus is so large that 
they can not be held together by the positive 
contractile shell against their mutual repul- 
sions. Hence there is an upper limit to atomlo 
weights, and immediately below this limit 
atoms are unstable. 

The nucleua-modd described also is capable 
of illustrating isotopism. Those elements 
which have atomic weights not whole numbers 
may, as has been suggested by Harkins and 
Wilson,* each bo a group of isotopes — in which 
case their atomic weights are averages. (This 
suggestion was first made by Soddy.) For 
those atomic weights at which the number of 
negative electrons inside the nucleus increases 
by unity one might expect that two stable sys- 
tems could exist Such atomic weights, as 
calculated by the equation for n given above, 
are 23, 87, 49, 59 ; for these values the number 
of negative electrons inside the nucleus is 1, 
2, 8, 4, respectively. These values of W, then, 
should be critical values near which isotopes 
can exist most readily. It is at least interest- 
ing to note that, of the four atomic weights 
less than 60 which differ from inters by more 
than 0.16, the values of three are 24.82, 85 46^ 
58.68 (kTg, Cl, Ni), while Si = 28.8. It is 
known, moreover, that isotopes occur at neon, 
with atomic weights 20 and 22. 

The atomic weights of elements heavier than 
nickel show no tendency to approximate to 
whole numbers, according to Harkins and Wil- 
son. This is to be expected; because for those 
elements the number of negative electrons in- 
side the nucleus increases more rapidly with 
the atomic weight, so that almost every heavy 
element is near a “ critical ” value of W, 

John Q. Stewabt 

PALicn Phtbioal Laboratoet, 

PsiNOETON UNIVXBSITT 

t Harkins and Wilson, J. Am, Chm, doe., 
XXZVII., pp, 1883-1396, 1915. 
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A Non ON THE AEROBIC CULTURE OP AN- 
AEROBIB AT HIGHER TEMPERATURES 

A POSSIBLE inverse relation between the 
temperature and oxygen tension require- 
ments of bacteria has been indicated by 
Babinowitoh^ who showed that the minimum 
temperature requirement of certain sup- 
posedly ortho-thermophilic organisms refus- 
ing to grow aerobically below 60^ 0. could be 
reduced at least to 87^ 0. by anaerobic culture. 
Her results account for the finding of thermo- 
philic bacteria as parasites in tho human in- 
testine by MaoFadyen and BlaxalL* 

We have had no occasion to confirm the 
work of Robinowitch as to the anaerobic growth 
of thermophilic aerobes as lower temperatures 
but we have taken advantage of the opportu- 
nity afforded in a collection of obligativo an- 
aerobes to test the converse possibili^, that is 
the aerobic growth of anaerobes at a higher 
temperature. A successful result would per- 
haps have provided a simple means of surface 
culture for purposes of isolation in certain 
cases but the results were clearly in the nega- 
tiva 

It does not matter for this purpose that some 
of these cultures are as yet incompletely iden- 
tified. The list, showing sources and the 
identity of the known forms, is to be published 
shortly in the Journal of Bacteriology in a 
paper describing our work on the inhibitory 
action of gentian violet and its application in 
preventing spurious presumptive tests due to 
these organisms in the bacteriological examina- 
tion of water. Cultures of B, boivlinue, B. te- 
tanus, B. chauvei, B. cBdematie maligni and 
the Ohon Sacha bacillus, were included among 
the twenty-ona All were free from mrobio 
contamination, as shown by tests on agar 
slants at 37^ C. although we can by no means 
be certain that some of the unidentified cul- 
tures do not consist of more than one epeoiee 
of anaerobic microorganism. 

Media containing 1 per cent glucose, 1 i>er 
cent peptone and 8 per cent agar were used 

1 Bablnowltcta, ‘^XTeber die thermophileB Bak- 
teira," ZeUeehr, /. Hyg., 1886, 164. 

sMaeFadyea and Blaxall, ' ^ Thancophilie Bae- 
terla,*’ Jeer. PatMogy oad BaoUrMogyt 1896, 
1IL| 87. 


both for the anaerobic controls inoculated as 
diake cultures for incubation at 87^ 0., and 
the MTobic tests slanted for streak inoculation 
and incidMition at 64° 0., In a constant tem- 
perature acetone bath. Three per cent, agar 
was necessary to withstand the latter tempera- 
ture for the period of the test, fifteen days. 
Three separate trials were made as follows : In 
the first, subcultures were made from stock 
cultures several days old in deep sterilised beef 
brain. These could not be considered cer- 
tainly negative due to the resemblance of the 
transferred brain to surface growth. In the 
second triak subcultures were made from 24- 
hour glucose broth cultures in the oonstrioted 
tube and marble device for anaerobiosia.* 
Xothing developed on the surface of the 
slanted agar incubated at 64° 0. which could 
be considered a bacterial growth. This test 
was repeated with identical results. 

In a fourth test, 24-hour glucose broth cul- 
tures in constricted tubes were transferred in 
quantities of 1 c.c. per tube to melted glucose 
2 per cent agar at 42° 0. and hardened in the 
upright position as shake cultures. It was 
thought that if the premise of this study were 
true, the greatest growth should occur nearer 
the surface in the test at 54° C. than in the 
control incubated at 87° C. But no growth oc- 
curred aerobically or anaerobically at 64° C. 
This test was duplicated in method and re- 
sults. 

Tho controls at 87° 0. gave vigorous growth 
within 48 hours in every case as evidenced by 
the distinct and characteristic colonies or 
opacity and all but four produced abundant 
gaa Tho freedom of the control tests from 
erobio contamination was also proven by fail- 
ure of growth on plain agar subplants at 
87° C. 

LauAN Jordan Ellefsov, 
Ivan 0. Hall 

Department or Patholoot and 
Baotbeioloot, 

T7N1VEB8ITT or GaUTOBNU 

• HaB, Kew Asrobie-Anoeroble Cottars 
Tabs," Univ. of Oallf. Pab. in Pathology, 1916, 
IL, 147. 
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BOSTON IfBSTINO OF THE AMERICAN 
CHEMICAL SOCIETY. II 

rsEnLim Bmnoir 
J. B. BreeSranzidg^, Chairman 
F. B. Oirpenter, Seoretary 

A new fertUieer: Alwed H. Gowlu and Al* 
fBXD W. BohubTp Mr. Oovlen referred to a paper 
read him before the World ^e Gongreei of 
Ohemifte in 1012 entitled ^'Alumlnai hydrodiloric 
aeid, oanetio and cement bj a new proecH 

ffom aalt, elaj and lime'* and explained that a 
product of that proeeee that ha had been Intended 
to eonvert into cement, haa proven Iteelf of greater 
valoe as a fertiliser than calcium hydrate. This 
Inereased value being due to a discovery made by 
iiim that sillea in soluble form when either added 
to the soil by itself or added to the soil as a 
ailioate proved itself to be an essenitlal 
fertiliser. He explained why clay and seohtic 
thc Boll wouM look Up In Insoluble 
form silica when added to the soil in the form of 
soluble alkali silicates, while the silica would not 
be thus locked up or bound in insoluble form when 
added as a soluble type of silica or as an alkali 
earth silicate. Mr. Cowles gave the quantitative 
lesults of a very large number of experiments 
showing very large gains in luxuriance of growth 
in a great majority of the plants experimented 
with, thus confirming the discovery made by Mr. 
Oowles and bis theoretical explanation of the 
same. 

Foiaeh fToductian in United Siaiee: H. A. 
Huston. The American production for 1916 was 
3.6 per cent of the imports in 1913. The agricul- 
tural effect of Impurities In some of tiie potash 
from American sources is mentioned. 

The eyniheiie of ammonia by the Saber proo- 
0 ts: B. O. E. Davis and Haebt Bxtan. The use 
of a catalytic reagent to bring about the union of 
hydrogen and nitrogen under pressure and at in- 
creased temperature is the fundamental idea 
undOTlying the Haber process. About one third 
of the ammonia used in Germany at present Is re- 
ported to be produced by this method. This is a 
preliminary report of the study of the process 
undertaken in the laboratories of the Bureau of 
Soils, U. fl. Department of Agriculture. The 
apparatus devised for the work is described. This 
ronsists of a heating c h a mber eontain- 

ing the catalytic i^eagent through which the mix- 


ture of hydrogen and nitrogen la passed, a con- 
densing chamber for the removal of the ammonia 
formed by liquefaction and a circulating pump 
for the return of the non-comhlned gases to the 
reaction chamber. Granular iron redueed by hy- 
drogen is one of the best and most convenient 
oatalyxers. 

Sffeet of feriilieere on eompoeition of etrww- 
berries; H. A. Huston. Experiments on six vari- 
eties of strawberries. Analyses are given show- 
ing the effect of nitrogen, phosphoric arid and 
potash on the density of the juice and on the 
percentage of acid, invert sugar and sucrose. 

The recovery of potaeh ae a hy-prodnat ia the 
rement industry; Willi an H. Boss and Albkbt 
B. Mmx. Analysis of samples of raw mix and of 
cement from 113 cement piants m the United 
States and Canada shows that the potash in the 
raw mix varies from 0.20 to 1.16 per cent., and 
that the percentage of potash volatilised in the 
different planta varies from 24.5 to 95.9 per cent. 
From the results thus obtained it has been calcu- 
lated that the potash escaping from the kilns of 
these plants ranges from 0.35 to 5.14 pounds per 
barrel of cement produced, with an average for 
the plants of this country of 1.93 pounds. On the 
basis of an average produetlou of 90,000,000 bar- 
rels, the total potash escaping from the cement 
plants of this country amounts to about 87,000 
tons annually. It has been demonstrated com- 
mercially that 90 per cent of the potash escaping 
in the dust u recoverable, and from experiments 
made in this laboratory it would appear that 95 
per cent, of the recoverable potash Is, or may be 
made, available. The recoverable potash m the 
cement industry therefore amounts to approxi- 
mately 78,000 tons and the available recoverable 
potash to 75,000 tons, or to 71,000 tons when 
plants losing less than 1 pound of potarii per 
barrel of cement are omitted. 

DIViaiOM or AOEIOCLTURAL AND TOOD OBXKlBTaT 

T. J. Bryan, Ckoiniiaa 
Glen. F. Mason, Secretary 

The influence of eeaaon upon the deterioration 
of food samples; 0. A. Bbowni. The influenea of 
■eason upon the deterioration of raw sugar and 
butter-fat is bussed. The deterioration of sugar 
is doe to microorganisms, among the most active 
of which are the budding fnngi, soeh as the 
Tomlm and Monilie, which exert their activity 
onty when the temperature maxlmam is above 20* 
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0. TUi temperatore for Kew York Oity la from 
about May flfteontk to Ootobor first; from Oc- 
tober to May deterioration la qnieecent. Tbe de- 
terioration of butter-fat la not due to mioroor- 
ganisma but to auto-ozldation, in whleh the un- 
aaturated fatty acids act as oxygen earriera. The 
proceaa la most active for aamplea exposed to day- 
light between March and Beptember, when there ia 
a gain in weight; from September to March there 
is a lose in wei^t due to volatiliaation of decompo- 
sition products. Ohmnical action of light, which 
is greatest about June twentieth, ia a pronounced 
factor in auto-oxidation, although temperature 
and humidity also play an important part. 

DIVISION OF WATXB, 8KWA0B AND BAKITATION 

E. H. 8. Bailey, Chatman 
H, P. Oorson, Seoretary 

The diffiuion of $ea water 4a tAe Puget Sound 
and Lake WaaMngion Canal: E. Vioroa Smith 
and Thos. G. Thompson. The canal was con- 
structed between Paget Sound and Lakes Union 
and Washington to give a fresh-water harbor to 
Seattle. A dam built to control the flow of water 
during the cutting of the canal was swept away 
twice, permitting eea water to enter Lake Union. 
Three yean after the second breaking of the dam 
this lake showed a chlorine content varying from 
6,200 parts per million at the bottom, 60 feet, to 17 
parts ait the surface. Six months later teats 
showed a decided reduction of chlorine in the 
upper 40 feet of lake Union. The difference is 
due to the inflow of fresh water from Lake Wash- 
ington and control of tide-water by the lock vju- 
tern. From considerable data authors conclude 
that an apparently efficient means has been intro- 
duced by the government engineers which will pre- 
vent the diffusion of sea water into the fresh- 
water lakes. 

On the hacterioiddl eglcieney of eoap solufions 
in power laundering: H, O. Eixkdqx and W. E. 
MoBbidz. An inveetigation of the above men- 
tioned subject conducted by the Mellon Insti- 
tute in behalf of tbe Laund^ Owners^ National 
Association resulted in the following conclusions; 
Tbe reeults of tbeeo experiments indicate that an 
infusion-method for testing the bactericidal ef- 
'feot of any agent on an inoculated piece of cloth 
must not be considered to give more than a rela- 
tive indication of the actual number of organisms 
present; that a count on the effluent from any 
WBsbiiig bath does not give a true indication of the 
quantity of organism remaining in the clothes be- 


ing washed; and that plating a portion of tiw 
doth In qo^on in agar gives a more positlvie ha- 
dicatlon. They also diow that soap solntiona at a 
temperature of 40* 0. have a real bacterleldal 
value. Oonsidering the omnipr o een ea of organ- 
isms that, under certain conditions, may be eoa- 
sidered pathogfoiio, it appears absurd to demand 
that B clotbes-washing process should render fab- 
rics absolutely sterile; but it has been demon- 
strated that such results are actually obtained In 
the ease of all garments that are finished by Iron- 
ing or drying at high temperatnree, and that, la 
the case of those not so treated, the washing with 
soap produces a bactericidal efficiency comparable 
to that obtained by pasteuTlsation. 

Manganese in water supplies: J. W. Sals. Tbe 
water supply of Pierre, South Dakota, contains 
to 3.0 mlBigrams per liter of manganese and 0,07 
milligrams per liter of iron. Water mains In the 
vicinity of the weU become dogged with a deposit 
of ozids of manganese in a short time. SolnbUlly 
of the deposit in carbonated water Is given. Lab- 
oratory experiments on removing the Tnangsnese 
are described and the general subject of man- 
ganese in water supplies is discussed. 

nUBBKE BICTION 
L. E. Weber, Chairman 
John B. Tuttle, Seoretary 

The Bubber Section of the American Chemical 
Society held Ita meeting on September 12, the 
program being as printed in the regular program 
of the society. About 90 members and guests vrare 
present. The meeting authorised the chairman and 
secretary of the section to appoint an executive 
committee, the purpose of this committee to be of 
assistance to the officers in the preparation of 
programs, meetings and such other matters as may 
arise. It was decided that a committee dionld he 
appointed, to investigate tbe subject of the poison- 
ing effect of the organic accelerators used in the 
vulcanisation of rubber, the report of this oom- 
mittee to cover a list of such snbstoneee, with a 
description of their effect on the workmen who 
come in contact with it, and the precautions whidi 
should be adopted in t^ mills to prevent fatal or 
even serious injury. 

Bfeet of copper on crude rubber: Ohas. P. Pox:. 
Bevlews the work done along this line. Shows bj 
exhibit of specimens reeolts of experiments with 
copper acetate on crude rubber. Sustains the work 
of Dr. Morgan, direetor of the Bubber Planters' 
Association, Federated Malay States. 
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THE CARNEGIE INSTITUTION AND 
THE PUBLIC! 

BECIPBOOITY OF BELATTONS 

It is often openly asserted and more 
often tacitly assumed that an endowed al- 
truistic organization acting under a state 
or a national charter may proceed without 
restrictions in the development of its work 
Thus, in accordance with this view, the in- 
stitution is frequently congratulated on its 
supposed freedom from governmental con- 
trol and on its supposed immunity from 
social restraint. But tills view is neither 
consonant with fact nor consistent with 
soxuid public policy. All such organiza- 
tions are properly subject not (mly to the 
literal constraints of their charters but 
also to the commonly more narrow though 
unwritten limitations imposed by contem- 
porary opinion. The ideal to be sought by 
them in any case consists in a reciprocity 
of relations between the individual endow- 
ment on the one hand and the vastly larger 
and more influential public on the other 
hand. This ideal, however, like most 
ideals, is rarely fully attainable. Its exist- 
ence and importance are, indeed, almost as 
rarely recognized. Hence, any new altru- 
istic organization is apt to And itself oscil- 
lating between two extreme dangers; the 
one arising from action on the part of the 
organization prejudicial to public inter- 
ests; the other arising from public expec- 
tations impossible of attainment and there- 
fore prejudicial to the organization. 

Happily for the institution, neither of 
these extreme dangers has been seriously 

! Extract from the Beport of the Preddeat of 
the Carnegie Invtitation, WsehingtoHi D, OL, 1017. 




674 


SCIENCE 


[K. & You XLYL Na lira 


encountered. Ita evolution has proceeded 
without surpaasing charter limitationi and 
without pennanent hindrance from an ag> 
gregate of expectations certainly quite un- 
paralleled in the history of research estab- 
lishments. But while thus far it has been 
practicable to steer clear of the rocks and 
the shoals toward which enthusiastic 
friends even of the institution would have 
it head, and to demonstrate the inappro- 
priatenesB, the futility, or the impossibil- 
ity of a large number of recurring sugges- 
tions for application of the institution’s in- 
come, there remains a multitude of sub- 
jects and objects of omnipresent impor- 
tunity for which the institution has fur- 
nished and apparently can furnish only 
general disappointment. Some references 
have been made occasionally in previous 
reports to these matters, but in general 
they have been ignored for the reason that 
they tend to waste energy in the produc- 
tion of nothing better than heat of con- 
troversy. A full enumeration and discus- 
sion of them would require nothing short 
of a volume, which would be of value prob- 
ably only to our successors. There are two 
classes of them, however, presenting widely 
different aspects, which appear worthy of 
special mention in this connection and at 
the present unusual epoch in the intellec- 
tual development of mankind. These two 
classes find expression respectively in the 
perennial pleas of humanists for a larger 
share of the institution’s income and in the 
more persistently perennial pleas of aber- 
rant types of mind for special privileges 
not asked for, and not expected by, the 
normal devotees to learning. 

OIiAIHS or HUICANISTS 

Whenever and wherever the rules of 
arithmetic are ignored, then and there will 
develop vagaries misunderstandings, and 
errors of fact that only the dow proomses 


of time can correct Hence it was not 
aimply natural but neoessaiy that in the 
evolntion of the institution something like 
conflict surpassing the bounds of generous 
rivalry didnld arise between claimants 
whose aggregate of demands for appliear 
tion of income has constantly exceeded the 
endowment from which incenne is derived. 
Indeed, if the evidences of experience are 
to be trusted, there is scarcely a provinee 
in the world of abstract and in the world 
of applied knowledge which has regarded 
ita needs as incommensurable with that en- 
tire income. It was an inevitable conse- 
quence, therefore, of inexorable conditiona 
that a majority of the oommendably en- 
thusiastic workers in these numerous prov- 
inces should tail to get from the institution 
all the aid they desired. It was a similarly 
inevitable consequence of those conditions 
that some of these enthusiastic workers 
riiould attribute their disappointment to 
wrong causes. And it might likewise have 
been predicted with certainty that the 
largest share of the resulting disapproba- 
tion visited upon the institution diould 
come from the province of the humanists, 
not because they possess any property of 
superiority, of inferiority, or any other sin- 
gularity, but, flrstly, for the reason that 
they are more numerous in the aggregate 
than the devotees of all other provinces 
combined; and, secondly, for the less ob- 
vioTU but more important reason that the 
subjects and objects of their province are 
more numerous, more varied, more com- 
plex, and in general less well defined than 
the subjects and objects of any other prov- 
ince. 

Concerning all these matters humanistie 
which have agitated academic circles es- 
pecially for centuries, the administrative 
office of the institution is naturally called 
upon to share in an extensive correqxmd- 
ence. Some of this is edifying, most of it 
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is instractiTe, but s large if not the greater 
part of it appears to have been relatively 
fmitleaa in comparison with the time and 
the effort consumed. Why is this so t Or, 
is it only apparently and not actually sol 
May it not be due to the proverbially nar- 
row, or possibly "materialistic,” tenden- 
cies sometimes attributed to administrative 
officers t Much attention has been given 
to these inquiries with a view to securing 
answers free from personal bias and inde- 
pendent of administrative or other ephem- 
eral restrictions Essentially correct an- 
swers are furnished, it is believed, by the 
voluminous correspondence referred to, 
since it has supplied the data required for 
application of the objective methods of ob- 
servation and experiment as well as the 
data for application of the subjective 
methods of a priori reasoning and his- 
torico-critical congruity. 

An appeal to that correspondence shows, 
in the first place, that there is no con- 
sensus of opinion amongst professed human- 
ists as to what the humanities are. It is 
well known, of course, by those who have 
taken the trouble to reflect a little, that 
the words humanistic and humanist are 
highly technical terms, more so, for ex- 
ample, than the term "moment of iner- 
tia,” the full mechanical and historical 
signiflcance of which can only be under- 
stood by consulting Euler’s "Theoria 
Motus Corporum Solidorum.” Technic- 
ally, the humanist is not necessarily hu- 
mane, though fortunately for the rest of 
us he generally possesses this admirable 
quality; he needs only to be human. The 
distinction is well illustrated at one ex- 
treme by what Greg called the "false mo- 
rality of lady novelists,” which could 
doubtltts be surpassed by the falser mo- 
rality of male authors of fiction; and at 
another extreme by the merciful rdle of the 
phyaioian in saving lives, or the equally 


merciful rdle of the engineer who builds 
bridges that will not fall down and kill 
folks, whose works, nevertheless, are often 
relegated by the humanist to the limbo of 
technology 

But these finer shades of verbal distinc- 
tion which, with more or less elaboration, 
have come down to plague us from the 
days of the illustrious Alcuin and Eras- 
mus, but with no such intent on their part, 
are less disconcerting than other revela- 
tions supplied by this expert testimony. It 
shows, in the second place, the surprising 
fact that some few humanists would re- 
strict this field of endeavor to literature 
alone. From this minimum minimorum of 
content the estimates of our esteemed cor^ 
respondents vary with many fluctuations 
all the way up to a maximum maximonun 
which would embrace all that is included 
in the comprehensive definition of anthro- 
pology to be found in the Standard Dic- 
tionary. Thus some eminent authorities 
would exclude from the humanities all of 
the ancient classics even, except their lit- 
eratures. To such devotees philology, lit- 
erary or comparative, has no interest; 
while archeology, classical or cosmopoli- 
tan, IS of no more concern to them than 
comparative anatomy, which latter, by tbe 
way, is held in certain quarters to com- 
prise the whole of anthropology. Equally 
confident groups of enthusiasts, on the 
other hand, animated by visions held es- 
sential to prevent our race from perishing, 
would, each in its own way, have the in- 
stitution set op boundaries to knowledge 
within which the humanities, as always 
hitherto, would play the dominant part 
but whose appre^riateness of fixation 
would be immediately disputed by other 
groups. There would be, in fact, only one 
point of agreement between them, namely, 
that tbe institution’s income is non^ too 
large to meet the needs of any group. It 
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should be observed in passing, hovrever, 
in fairness to our friends the humanists, 
that they are not alone in their regressive 
efForts to establish motes and bounds for ad- 
vancing knowledge. Contemporary scien- 
tists have likewise pursued the same ignis 
fatuus with similarly futile results, as is 
best shown by the arbitrary and often 
thought-tight compartments into which 
science is divided by academies and royal 
societies. A sense of humor leads us to 
conclude that these likenesses between 
groups and assemblages thereof, still more 
or less hostile at times to one another, serve 
well to prove that the individuals con- 
cerned are human if not humanistic and 
that they all belong to the same genus if 
not to the same species. 

In the third place, there is included in 
the extensive correspondence on which this 
section is mainly based a special contri- 
bution of letters furnished mostly by uni- 
versity presidents and professors and by 
men of letters selected with a view to ex- 
cluding all those who might be suspected 
of any non-humanistic predilections. 
These letters were received as repbes to a 
communication issued first during the 
year 1910, and occasionally since then, so- 
liciting counsel from those well qualified 
to assist the institution in determining 
bow it may best promote research and 
progress in the humanities and how it may 
be relieved of the charge of unfairness to- 
ward them in the allotment of its income. 
The essential paragraphs in this communi- 
cation are the following: 

Amongst other suggestions arising natorsUy in 
this inquiry is that of the desirability of some- 
'thing like a working definition of the term hu- 
manitiee. To the question What are the homani- 
tiest one finds a variety of nnswere, some of which 
seem mush narrower than desirable. 

In order to get additional information on this 
subject and In order to make this part of the in- 
quiry as emicrote and d^nite as possible, I am 


sending copies of the indoaed list of pabUeaiUons 
to a number of frienda requesting them to mark 
those entries of the list wUA thqy, as individnala, 
would consider works falling properly in the 
fields of the humanities. I shall esteem It a great 
favor, therefore, if yon will kindly «■»«<«« this 
list, indicating by some sort of check-mark what 
works, if any, may be lightly so daased, and then 
mail the same in the indoBed stamped envdope. 
It will be of service also, to indicate to me, if you 
care to do so, the lines of distinction which may 
be drawn between the humanistic scieneea and the 
physical sciences. I am sure yon will agree with 
me that it will be a decided aid to all of ua to ae- 
enre something like common definitions for theae 
boundaries of knowledge. 

About thirty distinguished authors have 
participated in this symposium; and their 
frank and generous expressions of opin- 
ion would be well worthy of publication 
if they had not been assured that their re- 
sponses would not be used for such a pur- 
pose. The identities and details of their 
letters must therefore be retained, for the 
present at any rate, in the archives of the 
institution. But since many of them have 
offered to relieve the solicitor of this ob- 
ligation, and probably all of them would 
do so on request, it is believed that no 
confidence will be violated in stating the 
two following statistical facts, which not 
only agree with one another but strongly 
confirm also the inductions referred to 
above, drawn from the more miscellaneous 
correspondence of the institution: 

1. The definitions of the term humani- 
ties vary from the exclusiveness of litera- 
ture alone to the inclusiveness of the more 
recent definitions of anthropology, with a 
noteworthy tendency toward inclusiveneas 
rather than the reverse. 

2. To the concrete question What works, 
if any, already published by the institution 
fall in the humanities, the answers vary 
from 2 to 33, the number of publioationa 
up to 1910 being 146. 

The correspondent who assigned the 
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largest ntimber of publications to the hu- 
XBanities took the trouble also to count up 
the totals of the numbers of pages of ^ 
the works issued by the institution up to 
that time. His count gave: for the hu- 
manities, 10,813 pages ; for all other 
branches of knowledge, 21,700 pages. 

In connection with these statistical data, 
it is appropriate to add the corresponding 
figures for the publications of the institu- 
tion brought down to date, namely, Oc- 
tober, 1917. In deriving these there are 
included under the humanities works m 
archaeology, folk-lore, international law, 
history, literature, and philology. Of a 
total of 88 volumes, 58 octavos contain 
19,921 pages and 30 quartos contain 10,718 
pages, the total number of pages being 
30,639; but four of the volumes are still 
in press and their pagination is not in- 
cluded. 

Since the total number of pages of 
printed matter issued by the institution up 
to date is 98,565, it appears that the shares, 
if such a term may be used, allotted to 
the humanities and to all other fields of 
learning combined are in round numbers 
one third and two thirds respectively. 
Whether this is one of fairness and fitness 
will doubtless remain for a long time a dis- 
puted question, since it seems to be one to 
which the dictum of Marcus Aurelius ap- 
plies with peculiar emphasis. In the mean- 
time, while waiting for a diminution in 
the diversity of opinion which calls that 
dictum to mind, it appears to be the duty 
of the institution to proceed, as it has 
sought to proceed hitherto, in a spirit of 
sympathy and equity based on merit to- 
wards all domains of knowledge, with a 
full appreciation of the necessary limita- 
tions of any single organization and with 
a respectful but untrammeled regard for 
the views, the sentiments, and the suffrages 
of our eontemporaries. 


ABERRANT TTFIS OT lOND 

If words and phrases drawn out of the 
past may obscure thought and supplant 
reason in the domains of the less highly 
developed sciences, like the humanities, for 
example, they are by no means free from 
diflSculties when used as media for the com- 
munication of ideas in the domains of the 
more highly developed sciences. The dif- 
ferences between the ambiguities and the 
obscurities of the two domains are mainly 
in degree rather tlian in kind. It is a 
truism, of course, that in general it is much 
easier to discover errors and to improve 
uncertain verbal expression in the definite 
than in the indefinite sciences. Erroneous 
statements and interpretations of fact may 
be often corrected by the facts themselves 
or by means of a knowledge of their rela- 
tions to underlying principles. Precision 
and correctness of language are also 
greatly increased in any department of 
learning when it becomes susceptible to 
the economy of thought and of expression 
characteristic of the mathematico-physical 
sciences. The perfection of these latter is, 
indeed, so great that novices working in 
them are often carried safely over hazar- 
dous ground to sound conclusions without 
adequate apprehension of the principles in- 
volved and with only erroneous verbal 
terms at command to designate the facts 
and the phenomena considered. 

Nevertheless, it must be admitted that 
the terminology of what commonly passes 
for science as well as the terminology used 
frequently oven by eminent men of science 
is sadly in need of reformation in the in- 
terests of clear thinking and hence of un- 
equivocal popular and technical exposi- 
tion. To realize the vagueness and the in- 
appropriateness in much of the current 
use of this terminology one needs only to 
ATftmiTie the voluminous literature avail- 
able in almost any subject called scientific. 
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It ia BO much easier to appear to write well, 
or even brilliantly, than it is to think 
clearly, that facile expression is often mis- 
taken for soond thought. Thus, to illus- 
trate, while in physics the terms force, 
power and energy have acquired technical 
meanings entirely distinct and free from 
ambiguity, they are commonly used as 
synonyms, and quite too commonly to 
designate properties, sentiments, and in- 
fluences to which their application is mean- 
ingless. The * ‘ forces, ’ ’ the ‘ ‘ powers, ’ ’ and 
more recently, the “energies” of “nature” 
are frequently appealed to in popular lit- 
erature; and a familiar bathos consists in 
equipping them solemnly with the now 
vanishing stable furniture “for the benefit 
of mankind.” Science is disfigured and 
hindered also by much inherited antithet- 
ical terminology for which reasons once 
existent have now disappeared or are dis- 
appearing. Instances are found in such 
terms as metaphysics, natural history, and 
natural science, the two latter of whi(^ ap- 
pear to have come down to us without sen- 
sible modification, except for a vast in- 
crease in content, since the days of Pliny 
the Elder. The diversification and the re- 
sulting multiplication of meanings of the 
terms of science are everywhere becoming 
increasingly noticeable and confusing. 
One of the m^ recent manifMtations is 
seen in 'the phrase “scientific and indus- 
trial research,” which probably means 
about the same thing as the equally uncer- 
tain phrase “pure and applied science”; 
while both phrases have been turned to ac- 
count in setting up invidious distinctions 
inimical to the progress of all oonoemed. 

This looseness in the use of terminology 
inherited from our predominantly literary 
predecessors and the prevailing absence of 
any exacting standards of excellence in ex- 
position make it eacy for that large class 
here designated as aberrant types to take 


an unduly prominent part in the evolution 
of any establishment founded for the pro- 
motion of “research and discovery and the 
application of knowledge for the improve- 
ment of mankind.” These types are nu- 
merous and each of them presents all gra- 
dations ranging from harmless mental in- 
capacity up to aggressive pseudo-science, 
which latter often wins popular approval 
and thus eclipses the demonstrations of 
saner counsels. The representatives of 
these types are variously distinguished in 
common parlance as cranks, quacks, aliens, 
charlatans, mountebanks, etc. Some of the 
most persistent types are known as arc- 
trisectors, circle-sqnarers and perpetual-mo- 
tion men and women. They are not of re- 
cent development ; they are coextensive 
with our race; but they have been little 
studied except in the cases of extreme di- 
vergency from the normal. One impor- 
tant work, however, has been devoted to 
the intermediate types of this class with 
which the present section of this report is 
concerned. This is the profoundly learned 
book entitled '“A Budget of Paradoxes,”* 
by Augustus De Morgan, who gave a sur- 
prising amount of attention, extending 
through several decades, to these people, 
whom he called “paradoxers.” 

It ought to be well known, but evidently 
is not, that the institution has had to deal 
with, and must continue to be harassed by, 
great numbers of these aberrant types. 
The happy phrase of the founder concern- 
ing the “exceptional man” has worked out 
very unhappily both for them and for the 
institution, since it has only inevitable dis- 
appointment to meet their importunate de- 
mands, while they in turn have only in- 

• This WM pabUihed origliisQy In 187S. A Me- 
ond edition in two volumes, e^ted by Professor 
David Eugene Smith, has recently (1916) been 
issued by the Open Court Publishing Company, of 
(Ueago and London. 
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evitable animadTenion to vieit Anally upon 
the inatitution. Deluded enthusiaata and 
designing charlatans entertain alike the il- 
lusion that here at last is an establishment 
that will enable them to realize their wildest 
dreams of fame and fortune. But in the 
end the hopes of these people aro either 
rudely shocked or wrecked, not because the 
institution would disturb them in their fan- 
cies but because they compel the institution 
to decline to approve their theories and to 
subsidize their projects. Many individuals 
of this class are extraordinarily clever, in 
literary capacity especially, although they 
are almost all notably deAcient in critical 
faculties. In the initial stages of corre- 
spondence with them they are wont to at- 
tribute superhuman qualities to the ad- 
ministrative officer concerned, but if he be- 
comes at all exacting they are wont to 
suggest a speedy degeneracy for him 
towards inhuman qualities. The absurd- 
ities, the arrogance and the audacity (often 
pushed to the extreme of mendacity) of 
their claims are generally ludicrous 
enough, but these claims are often founded 
also on recondite fallacies which present 
pathetic as well as humorous aspects. Two 
illustrations drawn from the older and 
hence more impersonal sciences may suffice 
to indicate the nature of the daily experi- 
ence here in question : 

1. A teacher of youth in a public school 
desires assistance in securing letters-pat- 
ent for a new proof of the Pythagorean 
theorem. And why not, since we read 
every day in the public press and in the 
debates of legislative bodies of “principles” 
being patented f 

2. Quite recently it has been “discov- 
ered” that the air and the ether contain 
“free energy.” If this is so, if energy like 
urbanity is free, why should it not be rend- 
ered available at the expense of the insti- 
tution for the improvement of mankind 1 


Study and reAection concerning these 
aberrant tST^ Aod an intimate association 
with them beginning thirty years before 
the foundation of the institution, all point 
to the conclusion that responsibility for 
their undue prominence must be attidbuted 
in large degree and in the last analysis to 
a prevalent inadequate development of 
critical capacity even amongst the best edu- 
cated classes of contemporary life. Many 
representatives of these latter regard the 
eccentric individual as thereby worthy of 
special attention. He is often referred to 
as a sprite or as a male witch, but com- 
monly, of course, under the more familiar 
designations of our day as “a genius” or 
as “a wizard.” Thus it is quite easy for 
obvious charlatans and ignoramuses, as 
well as for those in pursuit of Sisyphean 
paralogisms and anachronisms, to secure 
letters of introduction and commendation 
to the institution from distinguished people, 
who pass the applicants along on the 
theory apparently that no harm oan result 
from an effort to assist in the laudable 
work of extending learning. It is assumed 
that a research establishment must have ef- 
fective facilities for utilizing the necro- 
mantic capacities attributed to those in 
particular to whom the terms genius and 
wizard are by common assent applied. 
Such introductions and commendations are 
generally held to be equivalent to ap- 
provals which may not be lightly set aside. 
The suggestion of tests of the pretentions 
,and of checks on the deductions of these 
applicants is repulsive to them. What 
they desire is not diagnosis but indorse- 
ment. In all these matters there is revealed 
likewise a widely diffused misapprehen- 
sion concerning the meanings of the terms 
science and research. The Arst may mean 
anything from occultism to the steam en- 
gine or to the telephone and thence up to 
those rarely appreciated principles of whitii 
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the law of conservation of energy is one of 
the most conspicuous examples. The other 
term has a similarly wide range of mean- 
ing, but it stands most commonly either 
for a secret process which leads to riches 
by way of patent ofiSces or for enterprises 
in which the institution is supposed to act 
as a complaisant disbursing agency. 

In dealing with these aberrant types 
there are encountered certain other fallacies 
of a more specious and hence of a more 
troublesome character. They arise out of 
the prevailing innocence of, if not con- 
tempt for, the doctrine of probabilities. 
The simplest of these fallacies is seen in 
the common belief that one mind is as likely 
as another to make discoveries and advances 
in the realms of the unknown. Thus it is 
assumed that research establishments 
should maintain experts, or corps of them, 
for the purpose of promoting the efforts of 
tyros, amateurs and dilettanti, or, in other 
words, perform the functions of elementary 
schools. A subtler fallacy is expressed in 
the more common belief that a research or- 
ganization should occupy itself chiefly in 
soliciting and in examining miscellaneous 
suggestions. It is held that if these are re- 
ceived in large numbers and if they are 
read long enough and hard enough, the 
possibilities of knowledge will be completely 
compassed. This has been elsewhere called 
the process of "casting dragnets in the wide 
world of thought . . . with the expectation 
that out of the vast slimy miscellanies 
thus collected there will be found some 
precious sediments of truth." It is, in- 
deed, a metaphysical method of extracting 
truth out of error. The worst of all these 
fallacies is found in the not unpopular no- 
tion that if experts could be set at work 
under the direction of inexperts great 
progress could be achieved. This is the 
fallacy so often used to justify placing 
technical work under the administration of 


politicians and promoters rather than 
, under the charge of competent men. It 
flnds frequent expression also in sugges- 
tions to the institution that its corps of in- 
vestigators might avoid the dangers of 
"respectable mediocrity" by yielding to 
the requests of the less conservative and 
more brilliant advocates of advancing 
knowledge. 

But what, it may be asked, are the char- 
.acteristics which differentiate these pseudo- 
scientists from normal investigators f 
They are well defined and not numerous. 
The pseudo-scientist is in general excess- 
ively egoistic, secretive, averse to criticism, 
and almost always unaware of the works 
of his predecessors and contemporaries in 
the same field. He displays little of that 
caution which is born of adequate knowl- 
edge. He is lacking especially in capacity 
to discover and to correct his own mistakes. 
,He is forever challenging others to find 
errors in his work. He has an overween- 
ing confidence often in formal logic, but is 
unable to see that this useful device may 
play tricks by bringing him, for example, 
simultaneously to right and to wrong con- 
clusions by reason of wrong premises. His 
worst defect is manifested in asking for 
and in expecting to get more lenient con- 
sideration in the forum of demonstration 
than that accorded to his more modest but 
more effective competitors. 

How inadequate are the hasty popular 
estimates of these exceptional individuals 
is sufQciently witnessed in the extensive ex- 
perience of the institution. In the brief 
interval of its existence it has had to deal 
with about 12,000 of them. Many of these 
have been commended to the institution in 
terms well calculated to set aside the laws 
of biologic continuity and thus to elevate 
the aspirants abruptly from irreproach- 
able respectability to questionable fame. 
To some of them have been attributed quali- 
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tiei worthy of the mythological eharaeteris- 
ticB ooneeiTed by the unrestrained imagi- 
nationa of men in presoientifio tim^ Not 
a few of them have proved to be obvious 
fakers, schemers or incompetents masque- 
rading in the name of learning with the 
oonfldent expectation that the institution 
would indorse, finance or otherwise pro- 
mote their objects under the guise of re- 
search. But, as might have been pre- 
dicted, the history of all this varied experi- 
ence is a history of futility clouded here 
and there by manifestations of the baser 
traits of mankind and lighted up only occa- 
sionally by flashes of wit, wisdom or humor 
in the prevailing pathologic cast. 

Bobsbt S. Woodward 

SCIENTIFIC EVENTS 
CONJOINT BOARD OF 8CIBNTIPIC STUDIES IN 
GREAT BRITAIN 

Thb first annual report of the Conjoint 
Board of Scientific Studios, established at the 
instance of the Council of the Royal Society 
in June, 1916, has been issued. As reported 
in the British Medical Journal, the objects of 
the board are to promote the cooperation of 
those interested in pure or applied science; to 
supply means by which the scientific opinion 
of the country on matters relating to science, 
industry and education, may find effective ez- 
piression; to promote the application of sci- 
ence to industries and the service of the na- 
tion; and to discuss scientific questions in 
which international cooperation seems advis- 
abla The ohairznan of the board, which con- 
sists of representatives of numerous societies, 
is the president of the Royal Society. Among 
the constituent societies are the Royal Anthro- 
pological Institute, the Royal Ck)llegea of 
Physicians and Surgeons in England, the 
Royal Society of Medicine, the Fharma- 
ceutioal Society of Great Britain, the Fqycho- 
logioal, Liimean, Zoological, Biochemical, and 
Psychological Societies, the Institute of Ohem- 
istry, the Society of Chemical Industry, the 
Ohemioal Society, and the Royal Institute of 
British j^jrahitects. There is a small execu- 


tive committee* of which Sir Joseph J. Thom- 
son, president of the Royal Society, is chair- 
man, and Dr. W. W. Watts, professor of geol- 
ogy in the Imperial College of Science and 
Technology, secretary; among the other mem- 
bers are Sir Alfred Keogh and Sir Roy Lan- 
kester. The board has appointed a number 
of sub-committees, some of which appear to 
have got to work during the year, including 
The International Catalogue Subcommittee 
which has obtained information regarding the 
extent of the use made by scientific men of 
the present International Catalogue of Scien- 
tific Literature; the Watching Subcommittee 
on Education, of which Sir Ray Lankeeter is 
convener, the Metric System Subcommittee, 
and the Anthropological Survey Subcommittee. 
The last named consists of Major Leonard 
Darwin (convener), Professor A. Keith (sec- 
retary), Dr. James Galloway, Dr. P. Chalmers 
Mitcholl, and Professors O. Elliot Smith, Karl 
Pearson and Arthur Thomson. It has pre- 
sented a report on the need of a physical 
survey of the British people, and intends to 
institute further inquiries before drafting re- 
commendations. On its advice the executive 
committee asked the Board of Education, the 
Local Government Board, and the Registrar- 
QeneraPs Office to nominate representatives on 
the subcommittee, and Sir George Newman, 
Sir Arthur Newsholme, and Dr. T. H. 0. 
Stevenson, have been appointed. The Watch- 
ing Subcommittee on Education has hdd a 
conference with the Council of Humanistic 
Studies, and has made a report to the Conjoint 
Board, in the course of which it recommended 
that both natural scieuce and literary subjects 
should be taught to all pupils below the age of 
16, and that afterwards Bpecialieation should 
be gradual and not complete. It points out 
that in many schools of the older type more 
time, which can often be obtained by economy 
in the time allotted to classics, is needed for 
instruction in natural science, but that in 
many schools more time is needed for instruc- 
tion in languages, history and geography. 
The opinion is also expressed that while it is 
impossible and undesirable to provide instruc- 
tion in both Latin and Greek in all secondary 
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Bchoolfl, proyision should be made In every area 
for teacbiuff these subjects. The snboom- 
mitteo also transmitted to the Goverzunent 
Oommittee on Science in the Educational 
System of Great Britain two recommenda- 
tions on which it was unanimous; one is that 
in order to secure teachers able to give inspir- 
ing and attractive courses in science adequate 
salaries should be paid, and the other, that 
while prime importance must be attached to 
provision for laboratory work it was essential 
that there should be instruction also in the 
romance of scientific discovery and its applica- 
tions. Every pupil should not only receive 
training in observational and experimental sci- 
ence, but should be given a view of natural 
science as a whole, the object being to evoke 
interest in science in relation to ordinary life;, 
^‘rather than to imimrt facts or data of soi* 
ence presented by an examination syllabus, or 
even to systematise their rediscovery.” 

WIRBLE88 TIME SERVICE IN THE PHILIPPINE 
ISLANDS 

The progress m the time service of the 
Philippine Islands is mado evident from the 
fact that since October 1, 1917, the Cavite 
Badio Station, cooperating with the Bureau of 
Posts and the Manila Observatory, sends out 
time signals of the 120th meridian East of 
Greenwich at 11 a.m. and 10 p.m. every day, 
Sundays and holidays inclusive. Manila 
holds an enviable position in the Pacific and 
the interests of shipping companies making 
Manila a port of call are too prosperous to be 
overlooked. Accurate time signals and wise 
typhoon warnings are of immense value to 
the units of the United States Asiatic Fleet, 
to Army transports and in general to oversea 
shipping. 

For the purpose of sending time signals, the 
transmitting dock of the Manila Observatory 
is connected with the Oavite wireless station 
through the Bureau of Posts, Manila Ob- 
servatory time signals begin at 10 :65 a.h. and 
0:66 p.m , standard time of the 120th meridian 
East of Greenwich; and continue for five 
minutes. During this interval e v ery tick of 
the clock is trtnsmitted, except the 28th, SOth, 
Mth, 66th, 56th, 67th, 58th and 60th of each 


minuta Experiments made on board the U. 
B, WUmingion, Montmy^ Sheridan, Marrtt 
and the commercial steamer Colombia, of the 
Pacific Mail, gave satisfactory results. 

PROPEBBOR W. A. NOYES AND THE AMERICAN 
CHEMICAL BOCIBTY 

Hebolutionb on the Bervioes of Profeisor 
W. A. Noyes to the American Chemical So- 
ciety have been passed, os follows: 

Whereas, Dr. William A. Noyes is soon to 
terminate his service as editor of the Journal 
of iho American Ckemicdl Society, to which 
for fifteen years he has, with unceasing devo- 
tion and conscientious care, given a large por- 
tion of his time; and 

Whereas, During these years he has by his 
effective conduct of the Journal raised it to a 
scientific publication of the very first rank, in 
whidi is now published by far the greater part 
of the beet chemical research carried on in 
this country, and 

Whebeab, He was the leading spirit in the 
organisation and detailed planning of the 
Aheirtiet Journal of the Society, which has 
made available to American chemists in an 
exceptionally comprehensive and satisfactory 
form the currmit chemical research of the 
world; and 

Whereas, He has thus contributed in a vital 
way to the phenomenal increase in member- 
ship and scientific activity of the Society dur- 
ing the last two decades, in which the snooess 
of its journals has been one of the most im- 
portant factors ; now, theirefore, be it 

Besolved, That the Oouncil of the Society 
expresses its keen regret that other tasks have 
compelled the resignation of Dr. Noyes from 
the editorship of the Journal, and records its 
high appreciation of his services to the Society, 
especially of his ardor in developing the So- 
ciety’s journals, which will remain a splendid 
monument to the suocess of his work. 

(For the Oouncil) Signed by 
* Wilder D. Bancroft, 

Mabstok T. Bogrrt, 

John H. Long, 

Arthur A. Notes, 

Theodore W. Richards, Chairman 
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THX ANNUAL MBBTINOS OF THE BIOLOOXCAL 
■OCISTIBB 

Thx annual soientifio meetings of the Bio- 
logical Societies (The Federation of Ameri- 
can Societies for Experimental Biology, The 
American Association of Anatomists and The 
American Society of Zoologists) will be held in 
the UniTersity of Minnesota, Minneapolis, 
Minnesota, Deoemiber 27, 28 and 29. 

The Hotel Kadisson will be headquarters for 
all the societies. Arrangements will also be 
made with fraternity and boarding bouses for 
those desiring them. 

The federation has arranged to hold a day 
session at the Mayo Clinic in Eochester, Min- 
nesota, on December 39. For this purpose ar- 
rangements have been made to have sleeping 
cars leave Minneapolis on the night of the 28th 
in order that no time shall bo lost. The 
Mayo surgical hospitals will be visited, as will 
also the experimental laboratories and at the 
afternoon session a scientific program will be 
presented. Members of the federation should 
have their tickets from the east routed from 
Chicago to Minneapolis and from the west 
through Omaha or Kansas City to Minneapo- 
lia Tickets for the return trip should be 
routed from Minneapolis over the Chicago 
end Great Western Railway to Rochester and 
from Rochester to Chicago for the east, and to 
Omaha or Kansas City for the west Mem- 
bers of the Anatomical and Zoological Socie- 
ties are cordially invited to attend this Ro- 
chester meeting if they care to do so, although 
programs for these societies have been ar- 
ranged for the same date in Minneapolis. 

There will be a joint dinner in the Gold 
Room, Hotel Radisson, on Thursday at 6:30 
p.u, at $1.60 per plate, also, a joint smoker 
will be hdd at the Teco Inn, Hotel Radisson, 
at 8:15 p.m. on Fnday. Fifty-cent luncheons 
will be served at 1 p.m. in the Minnesota 
Union, University of Minnesota, each day 
throughout the meetings. 

After full consideration by the executive 
committees and councils of the societies oon- 
oemed, it has been decided to hold the meet- 
ings in Minneapolis on December 27, 28 and 
29, as voted one year ago. This action is taken 
on the ground that would he duasiroua to 


the progreee of reaecreh and the heat intareata 
of iha hudogical acienoaa if no annual meatinga 
for the reporting of inveatigationa, for iha 
exchange of ideas and /or muiual encouroge- 
meni should he held, 

The local committee at Minneapolis cor- 
dially endorses this decision on the pert of the 
authorities of the several societies and de- 
sires to emphasise in addition the impetus 
that can be given to science in the northwest 
by a successful meeting at the University of 
Minnesota. To this end they are planning for 
a program of unusual interest. Not only will 
scientific papers of value be presented before 
the various societies — ^papers which in many 
instances will deal with matters pertaining to 
the war — but also visitors will have an oppor- 
tunity to see the recent new laboratories of 
the University of Minnesota and especially to 
visit under the best of conditions the Mayo 
Clinic at Rochester and become acquainted 
with the research work going on there under 
the Mayo Foundation. 

On behalf, therefore, of the University of 
Minnesota and with the cordial concurrence of 
its president and board of regents we invite 
you to attend these meetings. We urge you 
as a duty to science to help make the gathering 
a success. Wo believe that it is incumbent 
upon every scientific man to support the cause 
to which he has devoted his life, tho cause of 
scientific progress. We^ therefore, most re- 
spectfully and earnestly urge you to attend 
these meetings, to oontributo to the programs, 
to take part in the discussionB and to bring to 
the support of science the same loyalty and 
sacnfic© that America is giving to every other 
basic principle of our civibsation. 

We also ask that you inform young scientists 
of your staff and acquaintance who are not 
yet members of tho societies, concerning those 
meetings, and invito them to be present. 

L. G. Rowntreb, 
Chairmm, Local Committee 

SECTION U (AGRICULTURE) OF THE AMERI- 
CAN ASSOCIATION AT PITTSBURGH 

The Section of Agriculture will hold ses- 
sions on Friday and Saturday, Deoember 28 
and 29. A symposium on the topic ** Factors 
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oonoemed in an increased agricultural produc- 
tion’’ will be held on Friday afternoon, De- 
cember 28, at 2 o’clock, the subject to be con- 
sidered under the following five heads: 

Preseat statos of production, Dr. John Lee Coul- 
ter, doan of agrleoltare^ West Virginia TTnlverslty. 

Feasibility of increasing production, Dean £. 
Davenport, college of agriculture, University of 
Illinois. 

Obstacles to enlarged production, ProfoMor W. 

D. Hurd, assistant to the Secretary of Agriculture. 

Limiting factors in production, Professor Chas. 

E. Thome, director of the Ohio Experiment Sta- 
tion. 

The human element, Mr. Herbert Quick, member 
of the Federal Farm Loan Board. 

The address of the retiring vice-president of 
the section. Dr. W. H. Jordan, director of the 
New York State Experiment Station, upon 

The future of agricultural education and 
research in the United States,” will be given 
on Saturday morning, December 29, at 11 
o’clock. The sessions wUI be presided over by 
Dr. H. J. Waters, president of the Kansas 
State Agricultural College. Th^ will bo held 
in Room 106, Thaw Hall, University of 
Pittsburgh. 

The symposium deals with a subject of the 
first importance to agriculture and to the wel- 
fare of the nation. It will be treated in a 
semi-popular manner, having in mind the 
broad general interest relating to it 


SCIENTIFIC NOTES AND NEWS 
Tns Royal Society has conferred Royal 
medals on Dr. John Aitken, for his researches 
on cloudy condensations, and on Dr. Arthur 
Smith Woodward, for his researches in verte- 
brate paleonteology, and the Copley modal on 
M. Emile Roux, for his services to bacteriol- 
ogy and as a pioneer in serum therapy; the 
Davy medal on M. Albin Haller, for his re- 
searches in organic chemistry; the Buchanan 
medal on Sir Almroth Wright, for his con- 
tributions to preventive medicine; and the 
Hughes medal on Professor 0. O. Bar]da, for 
his work on X-ray radiation. 

Db. Ohbibtophxe Abdisow, minister of re- 
construction ia Great Britain, has been ap- 


pointed miniator of public health, and hopes 
to carry a bill through parliament before 
Christmas, forming a new ministry to forward 
a place for the nationalisation of the medical 
profession with free medical attendance for 
every one. 

Majob BaNEDiCT Cbowxll, of Cleveland, an 
engineer officer, now in charge of the Wash- 
ington office of the Panama Canal, has been 
appointed assistant secretary of war to suc- 
ceed William Ingraham, who has become sur- 
veyor of the Port of Portland. 

Deax Klein, of the veterinary department 
of the University of Pennsylvania, is at pres- 
ent in France, having been sent by the gov- 
ernment on a special mission to General Persh- 
ing to consult him regarding the organization 
of the Veterinary Corps, and to make a survey 
of the situation in France. 

Dr. R. B. Owens, secretary of the Franklin 
Institute, now in France on leave of absence, 
acting as head of the Army Intelligenoe 
Bureau, has been elevated to the rank of major. 
He is serving under General Pershing. 

Hr. Georqe E. Holm, research assistant in 
tiie division of agricultural biochemistry of the 
University of Minnesota, has been commis- 
sioned first lieutenant in the Sanitary Corps. 
He will be assigned to investigational work in 
the Gas Defense Service. 

Db, Chableb L. Reese, chemical director of 
the du Pont Powder Company, has been elected 
a member of the board of directors of that 
company. 

Mb. F. G. Hoses has been appointed hydro- 
metallurgist in the U. S. Bureau of Hines, 
with headquarters at Salt Lake City station. 

J. W. Tubhkntinb is directing the work of 
the government’s experimental kelp-potaah 
plant at Summerland, near Santa Barbara, 
Cal. The plant is in operation and is pro- 
ducing crude potash. Apparatus is now being 
installed which will make possible the prodno- 
tion of refined potash and by-products, par- 
ticularly iodine, for both of which chemicals 
there is a large demand for industrial and 
military purposes. 
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Fbofessor H. E. G^rbooby, of Yale Umver- 
mtj, bas left for the Hawaiian Islands, where 
he plans to spend a few moxvihs in geological 
inyestigation. 

PaorEssoR 0. 0. Nuttikg, who will lead a 
party of Iowa scientific men in an expedition 
to the West Indies next summer, has received 
word that the English government buildings 
on the Pelican islands, which will be the base 
of the expedition, will be turned over to the 
explorers without cost Some of the men who 
intended to go with this expedition at first 
have since entered war service, but plans are 
going forward rapidly and the outlook is 
promising. Professor Nutting made a prelim- 
inary visit to the islands last summer and re- 
ported that he had never seen a place where 
the opportunity for scientific research was 
greater. 

pR£sn>ENT Stirqlitz, of the American Chem- 
ical Society, has appointed the following com- 
mittee on the supply of organic chemicals for 
research during the war: E. Emmet Bud, 
Chairman, Roger Adams, H. L. Fisher, J. W. 
£. Olattfdd, Wm. J. Hale. 

At the annual meeting of the Cambridge 
Philosophical Society held on October 20 the 
following were elected officers of the society 
for the ensuing session: President, Professor 
Marr; Yxee-presidents, Professor Newall, Dr. 
Doncaster and Mr. W. H. Mills; Treasurer, 
Professor Hobson; Secretariea, Mr. A. Wood, 
Mr. G. H. Hardy and Mr. IL H. Brindley; 
New Members of CouncU, Sir J. Larmor, Pro- 
fessor Eddington and Dr. Marshall 

At the anniversary meeting of the Minera- 
logioal Society, hdd on November 8, the fol- 
lowing were elected officers: President, Mr. 
W. Barlow; Yice-prestdenfs, Professor H, L. 
Bowman and Mr. A. Hutchinson; Treasurer, 
Sir Willioim F. Beale, Bart; General 8ecre- 
^ary, Dr. O. T. Prior; Foreign Secretary, 
Professor W. W. Watts; Editor of the Jour- 
nal, Mr. L. J. Spencer. 

At Yale University, Director Bussdl H. 
Chittenden and Professor Irving Fisher have 
ddivered the first two of the special Univer- 
sity Lectures on Food Conservation, and 


Frederic 0. Walcott, ^91, of Mr. Hoovei^s staff, 
will give the third lecture, on “ Oovemmental 
aspects of food conservation,’* in January. 

Alonzo Dorus Melvin, chief of the Bureau 
of Animal Industry, since 1906, known for his 
work on animal diseases and their bearing on 
human health, died at his home in Washing- 
ton, aged fifty-five years. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

The Harvard University Corporation has 
announced the receipt of securities to the 
value of $89,046.60 from James Byrne, *77, of 
New York City, to establish the "Byrne pro- 
fessorship of administrative law.” The securi- 
ties are the first payment towards a total 
foundation of $160,000. 

The following telegram was sent by Dr. 
Ilollis Godfrey, December 6, to presidents 
of all institutions giving degrees in technical 
courses: "I have just boon authorized by the 
Secretary of War to request you to inform all 
your technical students that if they wait until 
drafted they can, upon summons to the draft 
camp, take with them a letter from you stating 
their spocial qualifications, such letter to be 
filed with occupational census questionnaire of 
the War Department. Under authority of this 
authorized telegram, the Secretary of War also 
authorizes me to say that every effort will be 
made to use each studenPs nxiecial training in 
connection with specialized occupations in the 
army, so as to afford technical students of 
draft age fully as groat an opportunity through 
the draft as if they enlisted now.” 

The annual mooting of the Amer loan Mathe- 
matical Society will be held in Now York City 
on Thursday and Friday, December 27-28. 
The fortioth regular meeting of the Chicago 
Section will be hold at the University of Chi- 
cago on Friday and Saturday, December 28- 
29. Friday afternoon will be devoted to a 
joint meeting with the Mathematical Auooia- 
tion of America, at which Professor W. B. 
Ford will deliver his retiring address as dhair- 
man of the section. 
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Ub. L 0. Howard, oonsultinff engineer of 
Salt Lake City, Las been appointed dean of 
the School of Mines of the State College of 
Washington at Pullman, 

At the Stevens Institute of Technology, L. 
A. Hazoltine has succeeded the late Professor 
Gans as acting professor of electrical engi- 
neering in charge of the department. 

James H. Ellis, research associate in phys- 
ical chemistry at Throop College of Technol- 
ogy, Pasadena, Cal., has become a member of 
the physics department of the college as in- 
structor in electrical measurements. 

Mr. 1. L. Miller, of Indiana ITniversityt 
has been appointed professor of mathematics 
in Carthage College. 

Professor A. S. Lefion has resigned the 
chair of pathology and bacteriology of the 
University of Leeds. 


DISCUSSION AND CORRESPONDENCE 

aOClEOAD CIBNTfFlCA ANTONIO ALZATE 

Fob those who have been led by a perusal 
of the daily papers to suppose that Mexico 
was in a progressive state of disorganization, 
the recent issues of the '^Memorias” of the 
“ Sooiedad Cientifica Antonio Alzate,” of Mex- 
ico City, wiU afford good proof that their 
hasty judgment had boon erroneouB. 

The thirty-sixth volume of the Memorias of 
this Society, which has just appeared, and 
comprises T40 pages of text with 82 plates, is 
entirely devoted to a monograph on tho State 
of Puebla by Seffor Enrique Juan Palacios.^ 
Hie study faUa into three main sections, the 
first of which regards the ethnology, geology 
and climatology of the states the second, its 
flora and fauna, its industries, its mineral 
resources, and its commerce and means of 
communication; the third section treats of the 
political divisions of the state, and of its 

X ‘ 'Memorias y BivurU de la Sooiedad Oientlfloa 
Antonio Alzate,” published under the direetion of 
the perpetual seeretary, Bafael Aguilar y SaatUlan, 
Tamo 86, 2 parts, Mexieo, June, 1017. 740 pp., 88 
pits., 8*, "Puebla, ni tsr^rio y sus habitaatss," 
by Enrique Juan Polaeios. 


history, embracing a desoriptioiL of its prin- 
cipal communities, chief among wbioh is of 
course the city of Puebla, oonsisting of about 

100.000 inhabitants. 

The area of the state is given by the writer 
os 33,668 square kilometers, or about 14,000 
square miles, and ita population as nearly 
1,100,000, showing a density of nearly 60 to 
the square mile. In population it ranks third 
among the Mexican states. The white race 
numbers 86,000, the population of mixed race 

826.000 (three quarters of the whole), and the 
Indians, nearly 200,000. Within its territory 
is the highest peak in North America, with the 
exception of Mount McKinley- This is the 
mountain bearing the Indian name Oitlalt^pal, 
or " Smoking Mountain,’’ though often called 
Orizaba. It rises to a height of 6,676 meters, 
or 18,614 feet, and is an extinct, or at least 
an inactive volcano. 

Tho fossil remains found in the state of 
Puebla are of considerable importanoe. Among 
them are bones of Elephaa Oolumhi Falconer, 
found at San Jeronimo, in the district of 
Tehuac&n, and also in the region about the 
city of Puebla. Within the limits of its mu- 
nicipality, at Molino de Santa Barbara, fossil 
elephant tusks have been unearthed; masto- 
don tusks have also been disoovored in the 
state, as well as teeth of Elephaa primigeniua 
(pp. 64, 66). 

Ample space has been devoted to the min- 
eral resources of Puebla and to their exjdoita- 
tion. While the principal interests of the 
state are agricultural and industrial, there 
were, according to the statistical report of 
1907, as many as 29 mines then in operation 
(copper, iron, gold, silver and lead), the num- 
ber of persons employed being 1,068; the pro- 
duction was valued at 1,168,428 Mexican 
dollars. Most of these mines must have been 
small undertakings, since Southworth in his 
Mining Directory for 1908 only notes three 
mines as in aotive operation, that of Ban 
Luoos (gold and silver) in the district of 
Tehuacan; that of Tetala, an English oom- 
pany organized in 1904, with a capital of 
£100,000, and the mine Aurora” of 

Tezuitlan, an enterprise dating from 1906, 
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and lurag TeBourees pat at 10,000,000 Mez- 
ic&n doUaxa. 

0£ what might he called precioua-atoae ma- 
t^al there ia very little aignalized; some opal 
is found at Teoali and Tlatlauqui, and azurlte 
occurs in Acatlan. The so-called “Hezioan 
Onyx ’’ (an aragonite) of the district of Teoah 
in the state of Puebla is well known, and was 
already used by the Aztecs for ornamental 
purposes. 

In the State College in Puebla, where courses 
of law, medicine and engineering are given, 
besides the customary preparatory studies, 
there are excellent ooUeotions illustrating 
physics, chemistry, bacteriology and histology, 
and also radiographic and radiosoopic instal- 
lations, as wdl as apparatus for wireless tde- 
graphy. There is also a well-furnished na- 
tural history eoUeotion and an important 
miiseum. 

The few items presented here may give a 
little idea of the quality of this monograph, 
though insufficient to indicate the wide €dd 
it so ably covers. It certainly merits to be 
consulted by all who are seeking information 
regarding one of the principal states of the 
Mexican Federation. GBOBoa F. Kunx 
Kew Toax OiTT 

THE TALKING ICACHXNB AND THE 
PHONOGRAPH 

To THE Editoh of SCIENCE : Professor Peck- 
ham^B interesting account of the talking ma- 
chine, 08 distinguished from the phonograp^ 
in Science of November 9, closes with this 
statement: 

It is not probable that any one had thought of 
a phonograph in the sense In which we use the 
tom as early ss 1772. Knowledge of idectiicity 
was not suiOoiently advanced at that time. 

This, I presume, is a mere slip of the pen, 
the writpr thinking perhaps of the telephone 
while writing of the talking machine and the 
phonograph. Otherwise some of us who are 
engaged in other fields of scicno^ and hence 
can lay claim to no special knowledge of phys- 
ics, would like to have pointed out to us the 
oonneotion between dectricity and the ubi- 
quitous phonograph. 

J. VOLNEV Ijcwm 


SCIENTIFIC BOOKS 
Mental Adjustments. By Fbedebiok Lthax 
WaUia, Fh.D. New York & London; D. 
Appleton & Oo., 1017. 

F. L. Wdls wrote his book with a rather 
unusual background. Trained in the experi- 
mental school of Cattell and Woodworth, Wells 
took up his work at the McLean Hospital in 
1007, where he returned after one year’s work 
with Dr. August Hoch on Ward’s Island and 
with considerable contact with Dr. Charles 
Macfie Campbell, to whom the book is dedi- 
cated. Coming from a school which might be 
frankly dynamic and objective, if it had the 
necessary philosophical courage combined with 
a desire for consistency, Wells found most 
valuablo opportunities at the McLean Hospital 
owing to the ezcellont tradition established 
there by Dr. Hoch in the study of an uncom- 
monly interesting type of patients; end even 
before he went to Ward’s Island ho had been 
concerned with association experiments and 
with problems which were bound to bring him 
into touch with the sphere of ideas of Prefud 
and Jung. His studies of the last few years 
have shown a growing mastery of the psycho- 
pathological problems and the present book 
gives ample evidence of earnest and able col- 
laboration along lines very oharacteristio of 
modem America'h psychopathology. 

Eight chapters constitute this book of 881 
pages. In “Mental Adaptation” he gives 
illustrations of types and problems of adapta- 
tion and in a way a forecast of the boot The 
discussion of “ Use and waste in thought and 
conduct” leads the reader, in one of the best 
oTganiKod chapters of the book, to a very direct 
understanding of fundamental adaptive trends 
and their adjustments and supplements, many 
times crossing the boundary between the 
“motor” and “ mental” varieties of behavior, 
“granting, indeed, that such a boundary 
exists,” He gives a very good picture of the 
r51e of fancy and autistic thinking (i. s.j 
primitive fancy unconcerned about reality) 
and especially of the rdle of word-plays and 
of rationalization. He sums up the disoussion 
by saying that “ realistio thinking oontributos 
mainly to making it possible to exist, and 
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antistio thinking to makisg it vorth while to 
Uve.” 

Pages 71 to 113 ore devoted to Symbolic As- 
sociation, in a chapter showing a r e marka b ly 
wide range of resources of reading, and lead- 
ing from the symbolisms of language and of 
normal waking life to those of dreams. 

The discussion of emotion is given the title 
** The continuity of emotion,” and deals with 
“affective displacement” (a somewhat ques- 
tionable term for affective diffusion and dis- 
proportions) and affective compensation. The 
more specific types of “ affective displacement ” 
are exemplified by a number of “unaccount- 
able” dislikes and in the use of contrast and 
exaggeration in humor. “ Loaded ” experi- 
ences and transference are reduced to the prin- 
ciple that emotions are to be viewed as reac- 
tions, which are switched in and out accord- 
ing to the principle of associated reflex and 
conditioned and associated responses. The 
switching off of the affect is spokon of as a de- 
csnotionalizing and siphoning process. The 
rfile of various complexes end affective sym- 
bolism is illustrated by many examples. The 
phrase “ Objekt vergeht, Affect besteht ” ex- 
presses the meaning of the title of the chapter. 

The discussion of “ Types of Dissociation ” 
is more clearly systematic than most of the 
rest of the book and is a valuable survey for 
the student, although perhaps somewhat 
heavily loaded with varieties and subvarieties 
for those readers who have but little concrete 
experience;, and who might have a desire for 
principles rather than for details. Ohapter 
VI. (pp. 204-226) takes up the dynamic im- 
portance of factors which determine repres- 
sions and its various degrees. Chapter VII. 
takes us into the field of available experi- 
mental approaches, with a discussion of vari- 
ous types of intdligence tests, the association 
method, and those involving what is called 
measurements by relative position (the “ better 
or worse”), free association, the schedule of 
personality study; and a final chapter dealing 
with “ Balancing Factors ” gives a valuation of 
various trends for life and the quest of happi- 
ness and application to education. 

It is, I suppose, both a merit and a draw- 


back of the book that it resists a brief sum- 
marising survey. Clearness of principles and 
the ease of reading might readily gain by 
moderation in the amount of illustration and 
in the use of metaphors, or, since most of 
these are really weU chosen, by paragraphs of 
orientation. The few paragraphs of this char- 
acter certainly do much to make one more 
receptive. 

Wells puts forth os his aim not to tell us 
things, but to enable us to see for ourselves 
what we would otherwise miss. He does, in 
fact, tell us so many things that one feels very 
much the importance of what he himself calls 
“strategic regrouping,” of the author’s treas- 
ure of reading and of observation. Every 
reader of the replete volume must be willing 
to do his share; those who do so will certainly 
find a rich material and ample work. How 
readily the book would lead one not already 
experienced in the field will have to be tried 
out. The reviewer can not help feeling that 
medical responsibilities with the casea and the 
material might have added a kind of practical 
simplicity and directness where the reader 
might be apt to lose himself in the detail. 
Wells does, however, make it dear that the 
normal and the abnormal are made of much 
the same matorial, and his book, with its soft- 
oned rendering of Freudian conceptions, will 
bo a stimulus and a help along sane and useful 
lines. Adolf Hbysb 

The Combination of OhservaticT^, By David 
Brunt, M.A. (Cantab.), B.Sc. (Wales), Lec- 
turer in kfathematics at the Monmouthshire 
Training College Cerleon, Mon. Cam- 
bridge University Press. 1917. Pp. x + 
319. 

This book gives an elementary treatment of 
the methods of adjusting observations. The 
normal or Gaussian law of error is* derived 
from Hagan’s hypotheses regarding the nature 
of errors, and the presentation in this connec- 
tion is very attractiva The book gives a brief 
and simple treatment of certain important 
parts of the theory of statistics. This indudes 
Pearson’s generalised frequency curves first 
published in the Phiioeophieal TraneoeHom of 
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the Boyal Society, 186 A, p. 843. Tbeae ourvefl 
indnde six types besides the normal cuire^ but 
the book makes no reference to the five addi- 
tional types of curves recently published by 
Pearson.^ The book presents a treatment of 
the oorrelation of two systems of variates. The 
treatment is^ in general, clear, and ahould 
serve a useful purpose in making better known 
to persona who are applying these methods to 
data the nature of some of the limitations that 
underlie the interpretations of correlation co- 
efflcients. However, the reviewer has one 
oriticiam to offer. On p. 156, luing r for the 
oorrdatioQ coefficient, we are told that ** it 
seema doubtful whether any aenous meaning 
can be attached to values of r which are less 
than .5.” It seems to the reviewer that this 
statement should be modified. To be suro, the 
statement would hold if the correlation coeffi- 
cient r were calculated from auch a small num- 
ber of observations that the probable error of r 
is not particularly small compared to r. But 
when the oonditions under which the formula 
for probable error of r is derived are well satis- 
fied, r may be much smaller than 0.5 and have 
decided significance if derived from large 
enough number of observations to make its 
probable error small in comparison to the value 
of r. 

A useful chapter is devoted to harmonic 
analysis from the standpoint of least squares, 
including an interesting section on a practical 
method of investigating periodicities. The 
last chapter deals with the periodogram, in- 
cluding a treatment of hidden periodicities. 

H. L. Bietk 

UNmasTTY or Illinois 


SPECIAL ARTICLES 

THB PBODUCTION OP QASBOUS IONS AND 
TRBIK BBCOUBINATION 

Gasbous ionisation has played a large part in 
reoent advances in both physics and chemistry. 
In the ordinary college- and high-school 
courses given in these subjects little^ if any, 
attempt is made, however, to demonstrate 
methods of producing gaseous ions or of meas- 
uring their recombination or diffusion con- 

1 FML Tnms., 216 A, p. 420. 


stants. Praotioally no laboratory work along 
these lines by elementary students is attempted. 
This may be explained in part by the fact that 
most investigators in this field of research hare 
made use of the electrometer, au instrument 
well adapted for demonstration purposea but 
inappropriate for use by the inexperienoed stu- 
deot An electroscope of very simple design 
has, however, proved entirely satisfactory in 
place of the more cumbersome and possibly less * 
sensitive electrometer. 

Some elementary experiments are suggested 
in the first part of this paper using apparatus 
involving little or no expense and which may 
be assembled by any high-school student This 
is followed by a description of some results ob- 
tained in verification of the law governing the 
recombination of the ions of a gaa 


PART 1 

The type of electroscope used is shown in 
Fig. 1. 



into the hollow cylindrical chamber (C) 13 
cm. high and of 4 cm. radius. On this rod is 
mounted a flat brass strip which supports the 
gold loaf. The top of this mounting projects 
through a large opening in the square metal 
box surrounding the gold leaf to permit the 
electroscope to be charged by removing the 
metal cap (D). (B) is a brass tube approxi- 
mately 2 meters long the radius of which will 
depend upon the laboratoiy facilities for pro- 
viding a suitable current of gas. If air ionixa- 
tioD is to be studied and compressed air is not 
available, a suction pump attached to a water 
faucet will provide a convenient velocity for 
carrying ionixed air through (B) if ita radius 
is of approximately 8 cm. diameter. 
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Tbo velocity of the ions and oonseqnently 
the time taken for their passage over a given 
distanoe may be obtained by moasuring the 
volume of air passing in a given tiina A 
common gas meter (3f) provided with a dial 
one turn of which registered one half of a 
cubic foot was used in these experiments. The 
air paseing through the tube may be dried by 
calcium ohloiide and ions prevented from en- 
* tering with the air stream by a plug of cotton 
wool placed at (E). Lead screens (8) diould 
be erected to shield the electroscope from direct 
radiation. Provided radium salt be used as 
ionising agent at a short distance from the 
electroscope, these screens will need to be sev- 
eral centimeters thick. 

The gas passing through the tube may be 
ionised by X-rays or V-rays shot through a slit 
(J2) cut in the tube and covered by a thin mica 
sheet, or the ionising source may be placed in- 
side the tube. A 8 or 8 mm. sparic between 
the secondaries of an induction coil sealed into 
the tube provides a convenient source of ionisa- 
tion for demonstration purposes. X-rays also 
produce powerful ionization effects. A S-inch 
X-ray bulb run at dull luminescence by a coil 
capable of producing a 4 cm. spark will pro- 
vide sufficient ionisation for the experiments 
described below, 

A Nemst lamp is more suitable for project- 
ing the gold leaf on a screen than the ordinary 
lantern. For laboratory work a low powered 
microscope with a divided scale in the eye 
piece is used for measuring the rate of fall of 
the gold leaf. 

An electroscope of the type shown in Fig. 1 
may be made of comparatively small capacity. 
If the leaf be charged to a relatively high po- 
tential, it becomes an instrument of high 
sensibility. Owing to the extremely small 
mass of the gold leaf it will rapidly alter its 
rate of deflection as the number of ions swept 
into the chamber changea. 

' Place the X-ray bulb directly over the eleo- 
trosoope and charge the gold leaf, by means of 
an ebonite rod, till it shows large diveigence. 
Bun the bulb for an instant and the gold leaf 
at once drops a distance proportionid to the 
ionization produced in the eleotrosoope by di- 


rect radiation. If the charging cap is not re- 
placed before starting the bulb, the sudden 
drop takes place as before, but the leaf instead 
of stopping its motion as suddenly as it be- 
gan gradually slows up with time. This effect 
is produced by the ions in the air surrounding 
the electroscope rapidly diffusing into it» the 
number diminishing as recombination takes 
place. Some idea of the rapidity with which 
the leaf comes to rest may be obtained from 
Table L The numbers represent readings on 
the scale between the intervals stated in the 
first oolumn. The readings with 8 second in- 
tervals were observed and recorded without aa- 
sistance. Shorter intervals required assistanoe 
in making the record. 


TABU I 


Inurral 

Elp. 1 

Exp a 

Exp. S 

Exp 4 

Exp 5 

Eip.S 


9 

17 

7 

2S 

34 

55 


21 

28 

16 

43 

41 

74 

3 seoi. 

27 

33 

19 

40 

45 

78 

30 

30 

23 

53 

47 

80 


31^ 

38.2 

24 

55.5 

48.5 

812 


82.5 

80.5 

34.8 

57 

40.2 

81.8 


50 

48 

74 

05 

84 

20 


05 

54 

80 

71 

88 

83 

2 MCfl 

70 

57 

84 

74 

91 

35.5 

73 

506 

87 

70 

03 

30.0 


74.8 

60.5 

88.5 


03.8 







945 



71 

76 

77 

08 

04 

32.6 


74.6 

70 

70 5 

71 

08 

80.5 

leVseofl. 

70.4 

83 

80 

72.3 

70 

30 

774 

83 

80.8 

73.6 

71.0 

40 



84.2 

81.2 


73 




84.0 



73.0 



Place the X-ray bulb over the slit aa indi- 
cated in Fig. 1 and start the auction pump. 
When the radiation passes through the slit 
large quantities of positive and negative Iona 
are produced in the air atream directly be- 
neath. If tho bulb is but a short distance 
from the electroscope and the air velocity is 
high, a large proportion of the ions originally 
produced will be swept into the chamber oaus- 
iug a rapid rate of fall of the gold leaf. The 
remainder have eith^ recombined or diffused 
to the side of the tube. Since the negative 
ions diffuse more rapidly than the positive^ the 
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tube lihould be eirth connected. When the 
bnlb or spark gap is 2 or 8 meters from the 
electroscope and the air Telocity is diminished, 
a considerable time will elapse before any of 
the ions can reach the electroscope and these 
will be but a small percentage of the number 
originally present. 

As the first ions arriving are swept into the 
chamber of the dectroscope the leaf begins to 
move and its rate of fall increases and finally 
reaches a constant value which is maintained 
until a short time after the X-rays (or simrk) 
is stopped, following which the rate of leak 
slowly reduces to zero. The apparent slow- 
ness of the leaf in starting and stopping is 
largely due to the effect of friction between 
the air and the inner surface of the tube. 
This appreciably diminishes the velocity of 
the air in that region, so that on starting, ions 
passing through the central portion of the 
tube arrive first After the rays are stopped, 
ions near the surface trail along behind, grad- 
ually decreasing in number as recombination 
and diffusion proceed. The effect will of 
course vary with the length, diameter and 
material of the tube and the velocity of the 
air. It will later be shown that this irregular 
distribution of ions in the tube may affect 
the value obtained for the recombination con- 
stant. For high velocity and a short length 
of tube the leaf starts at once with a uniform 
rate of deflection and stops abruptly. Using 
a spark gap 2 meters from the electroscope 
and a slow air current, a relatively large rate 
of leak was observed after 35 seconds had 
dapsed between the stoppage of the spark end 
the arrival of the first ions in the chamber. 

The rapidity with which gaseous ions dif- 
fuse may be well illustrated by inserting a 
compact bundle of tiny, thin-walled metal 
tubes inside the tube near the slit These 
should be soldered together and make good 
contact with the inner surface of the tube. 
Diffusion takes place so rapidly, as the ions 
pass through the tubes, that with the same air 
velocity and ionizing source^ the number of 
ions reaching the deotroscope is enormously 
diminished. 

The effect of water vapor or dust particles 


in increasing the ionization, where otherwise 
the conditions of experiment remain un- 
changed, is easily demonstrated. 

PART n 

Bxperimenial Proof of iho Law of Beeom^ 
binaiion 

Rutherford has shown that the rate of re- 
combination, at a given instant, of the ions 
produced in gases exposed to X-rays^ and the 
radiation from uranium* is proportional to 
the square of the number present at that in- 
stant, from which it follows that 



where N and n are the number of ions present 
in the gas at the beginning and end of time 
t, TGspectively. This law has also been verified 
for gases exposed to X-rays by McCllung* also 
by McOlelland^ using arcs and flames as the 
ionizing agents. 

The method most generally employed when 
large quantities of the gas are available has 
been to pass the ionized gas through an 
earthed metal tube with constant vdocity and 
measure the saturation currents at different 
points along tho tube by means of an deotrom- 
eter. A gas meter was used to measure the 
vdocity through the tube as already intimated. 

The deflection of the deotrometer indicates 
the number of ions in a certain portion of 
the tube at a given instant The fall of the 
gold leaf of an dectroacope is, however, an in- 
tegrating process like that of the gas meter 
and continues over a considerable time for 
each reading. 

If the ionizing agent or the vdocity of the 
ions themselves should undergo slight changes, 
the rate of fall of the gold leaf would give a 
good indication of the average number of ions 
passing at a given tuna The sensibility of 
the electroscope will also remain fairly con- 
stant over long intervals and is readily tested. 

In the course of some work involving the 
use of X-rays and T-rays from radium salt, it 

1 Butherford, PhU, Mag., V,, 44, p. 422, 1897. 

a Butherford, Phil Mag., Y., 47, p. 142, 1899. 

a MeClnng, Phit. Mag^ YI., 8, p. 288, 1902. 

4 MoCldland, Phil Mag., Y., 46, p. 29, 1898. 
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was necessary to measure their rdative ioniz- 
ing efFects at a given jwint in air. This was 
accomplished by sucking the ionized air from 
the vicinity of the given point through a metal 
tube into the chamber of an eilectrosoope 
placed at some distance, as shown in Fig. 1. 
By noting the rate of deflection of the gold 
leaf for different air velocities curves corre- 
sponding to decay curves wore plotted, using 
ionization in divisions per minute as ordi- 
nates and the times of passage of the ions 
through the tube as absciasBB. By contin- 
uing these curves back to zero time an ap- 
proximation was obtained of the relative 
ionization originally present. A more exact 
estimate was made by obtaining the recom- 
bination constants for the two ionising agents 
and, assuming the square law, calculating the 
original ionization when the ionization after 
a given time was known. This work sug- 
gested a further study of the recombination 
constants by this method, using various ion- 
izers, and an examination of the recombina- 
tion constants for ions produced by ^^hard’’ 
X-rays or the more penetrating 7-raya as com- 
pared with these values for the softer and less 
penetrating radiations. 

Before using the electroscope as an indi- 
cator of the number of ions present at any 
instant, it was necessary to determine the de- 
flection to which the gold leaf must be charged 
in order to obtain saturation conditions for 
the TnaximuTn velocity utilized. This was 
found by passing the ionized gas through the 
chamber of the electroscope to be used, then 
through the chamber of a second electroscope 
of high sensibility in close proximity to the 
one to be tested. The gold leaf of the latter 
was then charged to a potential sufficient to 
give no leak in the auxiliary electroscope. 
For lower potentials ions escaped into the 
second electroscope and the rate of leak of 
the first did not give a true indication of 
the number of ions passing into it. When the 
potential to which the leaf is charged is con- 
siderably lower than that necessary for satu- 
ration the decay curves obtained may show a 
maximum point, since there may be a critical 
velocity at which a maximum number of ions 


will give up their charges to the eleotroscope. 
At such a velocity the gain in the number 
entering the chamber will be oounterbalanced 
by the number escaping without giving up 
their charges. 

The order of experiment was then as fol- 
lows: Determine the saturation potential 
necessary for a given position of an ionizing 
agent at the maximum vdocity to be used. 
Obtain the natural leak of the electroscope 
when the ionizing agent was present, but with 
no current passing through the tube. Obtain 
rates of deflection of the leaf in divisions per 
minute for each of as large a number of dif- 
ferent velocities as time and the capacity of 
the suction pump would permit. The leaf 
was charged to a given deflection and allowed 
to leak over the same number of divisions 
for each reading. The mean of several ob- 
servations was taken at each velocity. Succes- 
sive times for the flow of .6 cubic foot of gas 
through the meter at a given velocity were 
also recorded. These values were then plot- 
ted using ionization in divisions per minute 
as ordinates and cubic feet per minute as 
absciase. From the smooth curve thus ob- 
tained a number of points were chosen and 
the time of decay of the ionization to these 
given amounts calculated from the rates of 
flow. Two of the ionization values were then 
selected as representing N and n in the for- 
mula 



whore i was the difference between the cal- 
culated times of decay for the values chosen. 
Thus assuming the recombination law, a the 
recombination constant was calculated in ar- 
bitrary units. Using this value for a, a num- 
ber of values for n were computed and com- 
pared with the experimental values. The ion- 
izing agent was then placed at different dis- 
tances from the electroscope and similar de- 
cay curves plotted as a series of ehecks and 
with the purpose of obtaining a better idea 
of the part played by diffusion. This was 
repeated for brass tubes of different diameters, 
using X-rays, V-rays, dectric sparks and black 
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oxide of uranium aa exalting agents. Air^ 
carbon dioxide and oxygen were used as 
sources of ions. Decay curves were also ob- 
tained, using the arrangement shown in Fig. 2. 

Air, oxygen or oartran dioxide under pres- 


.22 div. per min. with no ionising agent pres- 
ent. With velocities of 2 cu. ft. per min. 
through the tube the leak of the electroscope 
due to ions escaping through (E) was less 
than .04 div. per min. 



Fig. 2. 


sure was passed into a large metal cylinder 
(H) approximately 2 meters long, thence 
through two Wolfi bottles (F) and (E) con- 
taining sulphuric acid and cotton wool, re- 
spectively, into the tube (i?). The acid was 
used as a drying agent and the cotton wool 



Fio, 3. 


In some prdiminary work it was found 
that, at a given velocity, ions passed through 
the tube in a shorter time than the time cal- 
culated from the rates of flow would indicate. 



to remove the ions produced by bubbling. Spark gaps were sealed into the tube at difier- 
This experimental arrangement permitted distances from the electroscope and tunes 
large vdocities through tube (B). elapsing between the starting of the qtark and 

The natural leak of the eleotrosoopee used the beginning of the motion of the gold leaf 
throughout this work varied between .18 and were measured by a stop watch. For diort 
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dutanoea* the difference between obaerred and 
calculated timea waa neirliffihle; for greater 
diatanoes at slow yelooitiee, the calculated 
times were considerably greater. In Fig. 8 
ourrea are giyen, using rates of flow in ou. ft 
per min. oa ordinates and time in sees, as ab- 
scisese. 


radiation from uranium is so easily absorbed 
by air that the recombination constant ol^ 
tained for this cylinder when placed in the 
tube of 2.95 diameter was .0009, a value evi- 
dently too large owing to the diffusion of the 
ions which were largely produced near the 
surface of the tube. 


TABU n 


Com 

1 lonUiic ACMI 

BowoaoC Iona 

mat. o( loolilDi 
Afaot tram Elaat. 

DIam. o( Tube 

Drying 

Agmt 

A. 

114 mg rad. aalt Inaide tube 

Air under preaaure 

10 8 om 

2.06 cm. 

HtSOi 

B,,.. 

.114 mg rad. salt inaide tube 

Air auction pump 

10 8 cm. 

3.05 om. 

OaOli 

C.f 

.300 mg. rad aalt above alit 

Air auction pump 

27.7 cm. 

2.05 cm. 

CaCli 

D, .j 

.300 mg rad salt above alit 

Air auction pump 

93.1 cm. 

X06 om. 

OaOli 

E ... 

114 mg rad salt inaide tube 

COi under preaauTe 

16 8 om. 

3 05 om. 

HaSOi 

F . 

113 mg rad salt 1 om above slit 

Oiygen 

20 0 cm. 

2 05 cm. 

HiSOi 

O. . 

JT-raya 

Air auction pump 

125 3 om. 

3 06 cm 

CaCli 

tf.. 

Uran cylinder 

Air under premure 

40 6 cm. 

6.3 cm. 

HtSOi 


Curves A and A^ are plotted, using the cal- 
culated and observed times, respectively, for 
ions to pass 121.4 cm. through a brass tube of 

6.4 cm. diameter. Curves C, 0^; D, JD, 

are plotted, using calculated and observed 
times for ions to pass 246 cm., 100 cm., and 

26.4 cm., respectively, through a brass tube 
2.96 cm. in diameter. For a brass tube 1.12 
cm. in diameter, with the spark gap placed 
226. cm. from the electroscope, for rates of 
flow greater than .26 cu. ft. per min. the dif- 
ference between the calculated and observed 
times was less than .1 sec. 

Sample decay curves are shown in Fig. 4. 
Observed times of passage of the ions through 
the tube were used oa abscissas rather than 
the times calculated by means of the meter 
from the rate of flow. Experimental condi- 
tions under which these curves were obtained 
are recorded in Table 11. 

The radium salt used in these experiments 
was contained in tiny aluminum tubes .7 mm. 
thick and approximately 2 cm. long. These 
were sealed into thin glass tubes to prevent 
leakage of radium emanation, and when used 
inside the brass tube were suspended at its 
axis by silk threads. The uranium cylinder 
referred to under E in Table n. was a hollow 
paper tube 6 cm. long and 2.9 cm. in diameter, 
with a coating of black oxide of uranium 
glued on the inside. This cylinder was sus- 
pended in the middle of tiie tube. The a 


McOlung* has shown that the recombination 
constant does not change with the pressure 
of the gas. Under the experimental arrange- 
ment of Fig. 2 the number of ions produced 
would change with the gas pressure and intro- 
duce a small ooirection for large capacities. 
Investigation showed that this change^ if 
asOTimed to be linear, would be negligible for 
all capacities used. 


A/R CURRCNT /RCUTT PERMlhL 
Fig. 6. 

Fig. 6 shows the pressures in tube B lot 
various air currents. The barometer reading 
was 76.86 cm. At 1.6 cu. ft per min. the 
curve shows the correction to be per cent 
Table HL contains the observed ionisations 
in divisions per minute for the above c ur ves 
of Fig. 4, also the calculated values obtained 
■ Zoo. oit. 
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TABCil m 



V«l.taTalM 

Bi 0 . lonl- 

Oito-iom- 



In Om. 

Mdonln 

MtlODla 



pwSti. 

mn. pw 

Um pm 

CnUnt. • 



Sw. 

Min. 


A... 

43 

*40.0 

41,1 




28 

38.0 

88.4 




22 

35.8 

85.6 


Mean Tolae 


lOJS 

32.8 



" .0106 


14.0 

308 

80.4 




12.6 

20.8 

29.2 



B.. 

32 

*440 

440 




25 

400 

41.2 




ie.6 

*35.8 

35.8 


- .0107 


14 

33.6 

832 




12 

31.8 

31 8 



C. ... 

30 

*121 

121 




24 

04.5 

80.0 




19 

17 

83.4 

76 6 

70 3 
75.7 


^ ,0007 


10.5 

•65.5 

555 




14 

63.0 

60 8 



D 

28 

*103.8 

103 8 




25 

80.4 

80.5 




22 

74 6 

72.0 


- .0081 


19 

•606 

60.6 



17 

44.4 

46.5 




14 

20.4 

36 0 



E, 

47 

*70 8 

70 8 




453 

74 8 

74.4 


1 


27.6 

•64.0 

64.0 


l. .0071 


! 20.7 

50.5 

68 5 




13 8 

53.0 

57,7 



F. 

30 

•64.0 

610 




27.0 

47 2 

46.7 


1 


22 

•42.0 

42 0 


y .0094 


10 3 

3a4 

30.2 




16 6 

34 6 

36.8 

- 

1 

0, 

30.4 

*106.6 

106 6 


1 


248 

600 

666 


1- .0088 


10.4 

44.5 

43.0 



10.6 

•32.4 

32 4 



H, 

24.1 

*53.0 

53.0 




18.4 

50.1 

60.3 




15.3 

47,0 

1 46 7 


- .0057 


11.5 

41.4 

40.7 




10 3 

•38.3 

1 38.3 

d 

1 



by assuming the square law. The effect of 
diffusion at the lower Telooities is well shown 
by the way in which the observed values fall 
below the corresponding calculated reeulta. 
The values used in each experiment for cal- 
culating the recombination constant are 
marked by an asterisk. 

In Table IV. the observed and calculated 
values are given for X-rays as an ionising 
agent at a distance 27.7 cm, from the electro- 
scope for an air current through a brass tube 
2.96 cm. in diameter^ using the arrangement 
of Fig. 1. 


Vtf In Tub* 

In Om per 
Hm. 

Exp. T"filw- 
tloo In Ulva. 
pw Min 

fUfl. Tfifiixa- 
Uon In DlTt. 
vm Min. 

tfoa Oon- 

■tattt. a 

202 

*224 

224 


22 

182 

182 


10 

150 

140.2 

.0000 

16 6 

•121 

121 


15 2 

106 

101 


14 0 

00 

08 



An attempt was made to see if the recom- 
bination constant was a function of the qual- 
ity of a given radiation. X- or 7-rayB were*^ 
shot through the slit, first bare, then covered 
by foils or sheets of lead. A series of decay 
curves were thus obtained and the recombina- 
tion constants calculated. Values were ob- 
tained with the slit bare at the beginning and 
end of the series to check the constancy of 
the sensibility of the gold leaf. The slit was 
covered at all times by a mica sheet .03 mm. 
thick. 

TABLX V 


miOlUllM of 

VOL In 

Exp. Iimfam-‘C«Ic. lonlxn* 

Beeau- 

Lmd Owm 

TuboInCm 

Uon In HITS. 

tlon InDlvi. 

MbaHab 

BUt 

pm Boo. 

p«Mln. 

per Min. 

Cooetnnt 

Slit bore 

30 0 

•121 0 

1210 




240 

04 5 

80 0 




10 0 

834 

79.3 


0097 


17 0 

76 6 

76 7 




16 6 

*666 

66 6 



.15 mm. 

27 6 

*76 0 

76 0 




22 0 

62 0 

60S 




19 3 

563 

66 3 


013 


16 6 

*484 

484 




13 8 

42 5 

43 6, 



20 mm. 

30 0 

•706 

70 6 




276 

72 4 

71 3 




207 

640 

560 


0147 


16 6 

•43 0 

43 0 




13 8 

37 3 

39 5 1 



.40 mm 

20.0 

*73 8 

73 8 




276 

70 0 

608 


0164 


24 8 

66 0 

62 0 



14 6 

*40 7 

407 



1 2 mm . . . 

276 

*64 0 

64 0* 




248 

466 

47.7 


010 


32 1 

408 

42 6 



16 6 

*860 

36 0 



2 4 mm 

276 

*63 7 

63 7* 




221 

42 2 

400 


.0221 


10 3 

87 0 

30.1 



16 6 

*30JJ 

808 



Slit bare 

304 

*138 0 

133 0* 




207 

800 

843 

L 

.0096 


10 3 

804 

80.6 



16 6 

*690 

60 0^ 

1 
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Table Y. contains the results of such a test 
for air as the source of ions in a brass tube 
of 2.95 cm. diameter and .800 mg, of radium 
salt as the ionising agent placed at a distance 
27.7 cm. from the electroscope and approxi- 
mately 1 cm. above the slit. 


TABU vz 


TUakDCMOf 

LosdOw 

SU( 

V«l In Tube 
In cm. pw 
Bm. 

Bip. lonl- 
utton In 
Din. psr 
Min. 

Calo-Ionl- 
tttloB la 
Din. D« 
Min. 

RMorabl- 
natloii 
Con- 
•Unt. A 

BUt bare.. . 

24.8 

*210 

210 




19.4 

150 

isa 




16.6 

•121 

121 


.0086 


15 2 

106 

108 




13.8 

90 

102 



.05 mm 

248 

*98 2 

68.2* 




19 4 

680 

680 


.015 


15 2 

*46.2 

1 462 



13 8 

40.1 

42 6 




Table VI. gives results obtained for X-rays 
as ionising agent, the slit being placed 27.7 
cm, from the electroscopei with an air velocity 
in the brass tube of 2.95 cm. diameter. Table 
VII. records values for an X-ray ionising 
source at 125.3 cm. from the electroacope, 
other experimental conditions remaining the 
same. 


TABU vn 


Tbteknmiof 
Lend onr 

BUt 

Id Tuba 
In Cm per 
See 

Eip lonl- 
uUonlD 
Din. per 
Min. 

1 

Cnlo lonl- 
hUod In 
Din. per 
Mln. 

lleeombl- 

nntlon 

Con- 

Mnnt* ■ 

8Ut bare. . . 

304 

*105.5 

1055] 




24 8 

69.0 

65 51 


nryoo 


19 4 

44.5 1 

43.0 


AajoO 


16 6 

*.32 4 

32.4 



.05 mm. . . 

31.8 

*682 

682 




263 

52 4 

48 0 




19 4 

•33 2 

33.2 


.00923 


18.0 

285 

294 




15 2 

218 

237 



.1 mm .... 

218 

•31.7 

31.7 




263 

247 

26,7 




23.5 

203 

20.2 


.020 


18 0 

♦14 9 

14.9 




16 6 

13 8 

13.5 



SUt bare. 

30 4 

! *102 5 

102 A* 




235 

1 632 

50 5 


onflo 

* 

18 0 

•388 

38.8 


1 


16 2 

1 272 

308^ 




The ladr of saturation in the deotarosoope 
for large ionisation currents would tend to 
give too small a value for the recombination 
constant, wh3e diffusion effects at the smaller 


velocities through the tube would increase it 
Neither of these causes, under the experi- 
mental conditions, would appear to be suffi- 
cient to explain the larger values obtained 
for the recombination constant for the more 
penetrating radiations. 

I am indebted to the Providence Gas Oo. for 
the gas meter which was used, also for its care- 
ful calibration before and after the experi- 
ments. 

P. B. PxBxnrs 

Bbown Univxbsitt, 

June 28, 1917 


BOSTON MBBTINQ OF THB AMERICAN 
CHEMICAL SOCIETY, in 

DIVISION or BIOLOGICAL OHXICIBTBT 
C. L. Alsberg, C^irmon 
L K. Phelps, Vice’dhaimutn and Seoretary 
The relation of the dissooiation of hydrogen to 
enaymaXio activity: Howabd T. Qeabxb and J. W. 
M. Bunkeb. It was demonstrated that the snsTine 
** pepsin,” in agreement with the other enzymes, 
invertln and catalase, has an optimum at a definite 
ir. Ion concentration and that the presence of 
other ions exerts an influence which is not measur- 
able, yet not negligible. It was diown that in the 
case of the weakly dissociated organic icids the 
buffer effect of the protoin adde<l has a* marked 
effect upon the dissociation of the acids, but that 
when the concentration of the H ions was made 
equal to that of 3 per cent. HCl by considering 
temperature and protein the organic adds are 
equal to 3 per cent. Hd as activators for peptic 
digestion. 

On the origin of the humin formed hy the acid 
hydrolyeie of proteins III, Hydrolysis is ths pres- 
ence of aldehydes II, Hydrolyis in the presence 
of formaldehyde • Boss Aiken Gobtnsb and 
Geobos E. Eolu. Hydrolysu in the presence of 
formaldehyde completely alters the nitrogen distri- 
bution obtained by Van Slyke’a method. Black 
insoluble humin u formed from tryptophane and 
no other known amino acid is eoneemed In the re- 
action. The primary reaction of black humin for- 
mation involTes only the indole nudeus and not the 
a amino group of the aliphatic dde chain of trypto- 
phane. Fom^dehyde forms a solubls humin with 
tyrosine which la predpltated by Os(OH)a. Hy- 
drolysis In the presence of formaldehyde causes 
enormous increases in the ammonia fraction, but 
the increase is not due to ammonia, but to volatile 
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alktHna eompounds. The detailed paper win ap- 
pear in the Jour, Am&r, Ckem, 80 c. 

The effect of prolonged acid hydrolyeie on the 
nitrogen distribution of fibrin, with especial refer- 
erenoe to the ammonia /faction; Boss Aocim 
G oancn and Gxoaoi E. Houc. Eibrin was 
boiled wHh 20 per cent. HCl for varying periods 
of time ranging fh»n 1 hour to 6 weeks, tiie am- 
monia fraction Inereases eontinoonsly, showing a 
100 per cent Increase at the end of six weeks over 
that obtained at the end of twelve hoars. This in- 
crease in ammonia comes almost entirely from the 
deamination of mono amino acids. The ammonia 
fraction of a twenty-four- or forty-eight-honr hy- 
drolysate can not be taken as an absolute measure 
of amide nitrogen, for some deamination ’ ' ni- 
trogen is undoubtedly present, the amount depend- 
ing both upon the particular protein and the length 
of hydrolysis. The paper will appear in the Jour, 
Amer. Chem, 800 , 

Comparative analyses of fibrin from different 
animals: Boss Aiken Gobtneb and Alexander 
J. WuxsTX. Fibrin has been prepared from the 
blood of eattlo, sheep and swine and tho nitrogen 
distribution detemmed by Van Blyke’s method. 
No differences significantly greater than the ex- 
pected experimental errors were found. It would 
thus appear that flbrm from any of these three 
soureeB can be used interchangeably in experi- 
mental work without invalidating the results. 
Whether or not this is true for fibrins from other 
sources remains still an open question. 

The nitrogen distribution in protalbinio and 
lysalbinio acids: Boas Aiken Gobtnxr and Cob- 
nxlu Sxnnedt. Lysalbinio and protalbinio acids 
were prepared from egg albumen by Pool's method 
and their nitrogen distribution, together with 
that of the original egg albumen, determined by 
Van Slyke's method. No marked difference was 
observed in any of the fractions, although both 
of the derived products show a somewhat greater 
apparent lysine content. This is probably due to 
or^thine derived from arginiue. The analyses 
fumiab no evidence as to whether or not these 
^^adds*’ are true chemical compounds or as to 
whether or not their structure is more simple than 
Is that of egg albumen. The paper will appear in 
the Jour. Amer, Chem. 800 . 

On the relative imbibition of glutens from 
strong and u>eak fioure: Boss Aiken GosnrNEa 
and EvxaxTT H. Dosxbtt. The gluten was washed 
from both ^'strong'* and ‘*weak’’ flours and the 
hydration capaoity of the colloids measured by im- 


mersing weighed disks In different concentrations 
of certain acids, allowing them to remain a defl- 
mte length of time and again weighing. Lactic 
and acetic adds produced greatest imbibition, the 
form of these hydration eurves being very differ- 
ent from those of hydrochlorie and oxalic adds 
which produced much less hydration. The gluten 
from a ‘^weak** flour has a much lower rate of 
hydration and a much lower maximum hydration 
capaoity than has the gluten from a '^strong" 
flour. Gluten from a “weak" flour changes from 
a gel to a sol at a much lower degree of hydration 
than does that from a ** strong’' flour. There is 
on inherent difference in the colloidal properties 
of the glutens from “strong" and “weak" flours 
and those glutens would not be Identical even if 
the flours had originally had the eame salt and 
acid content. The paper will be published in 
Jour, Agr, Bes, 

OROANIO DIYISTON 
J. B. Bailey, Chairman 
H. L Fisher, Secretary 

Joint 8 ession vnth Physical and Inorganio Di- 
vision 

The composition of oU of cassia. 11 : Fbanoib 

D. Bodob. In a previous paper, the writer and A. 

E. Sbemdol have reported the examination of the 
alkali-soluble portion of the oil of cassia, binding, 
as new constituents, coumarin, salicylio aldehyde, 
aalicylio and beneoia acids, and a liquid acid, not 
identified. The writer has recently examined the 
aldehydes present in tho oil, and has Identified, as 
minor constituents, bencaldehyde and methyl-sdli- 
oyUddehyde. The latter was isolated as the oxime, 
melting at 90”, and identified by conversion into 
methyl salicylic acid. No positive indication of 
the presence of hydrocinnamic aldehyde was found. 

Molecvlar rearrangements <n the camphor 
series. The decomposition products of the methyl 
ester of the isoaminocamphonanie acid. A nets re- 
action involving the formation of the methyl 
ether of a hydroxy and: Williak A. Notes 
and Glenn S. Sktnneb, Several years ago L. B. 
Littleton and one of us wore engaged upon tho 
study of the decomposition of Isoamlnooampho- 
nanio acid with nitrous aeid. Gis-comphonololao- 
tone was the only product identified. We have 
undertaken the study of the decomposition of the 
methyl ester with the intention of separating the 
products by fraetlonal distillation under dimlniahsd 
pressure. The products that would be normally 
expected are a methyl eater of a hydroxy (trana- 
eamphonoUo) aeid with hydroxyl In place of the 
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ftmino group and a methyl eater of a dg unoata- 
rated add containing a gem methyl Ndther of 
theee eompounda has been founds but, inotead, at 
leaet dz eompoundi involving rearrangements. 
Our results show that the methyl ether and methyl 
ester of ds-comphonollo add and the methyl esters 
of lauronobe odd, 1, 2, 2, trimethyl 1-earbozy 
eyelopentene-4, ds 1, 2, 3 trlmethyl 2>hydrozy 1- 
0yelopentanoie add, and a secondary ^-hydrozy 
add are formed. The method of preparing the 
materials and a more detailed discusdon of the 
work are reserved for publication In the Jour, 
Amer. Chom. 8oc. 

Tho sjfnthosis of cortain ierpeno homologs from 
1, 4-diisopropyl cyclohexane: M. T. Bogert and 0. 
P. Habbis. Three new homologn of the terpenes 
have been prei>ared from 1, 4-diisoprapyl eydohex- 
ane. These new terpene bodies contain two olefin 
dde ehaitts in para position and represent hydro* 
carbons of a somewhat different type from any 
hitherto described. One is a derivative of an ordi- 
nary benzene nudeus, one of a dihydro- and the 
other of a tetrahydro benzene nucleus. Various 
propertieB of these substances are described. 

Further studies of o^raminohensoio acid, 
hensoykne urea and related compounds: M. T. 
Boensr and G. Boatohabd, Experiments are re- 
corded with 5-nltro anthraniUo acid, o-uranlmo- 
benzoic acid, dinitro uranimobenzoic acid, benzoy- 
lene urea and various derivatives of the above. 


cyannric add. A nitrogenous componad laolatad 
from a number of soib and bdieved at first to bo 
tetraearbonlmida has been shown to bo eyanaile 
add. Qyanuric add has been Isolated frmn the 
following soils: (1) 12 samples of sandy soils 
taken from different locations in Florida; (2) 
Norfolk sandy loam from Virginia; (3) lawn soli 
from the grounds of the U. B. Department of 
Agriculture, Washington, D. 0.; (4) Blkton silt 
loam from Maryland; (6) Boottsburg silt loam 
from Indiana; (0) Caribou loam from Maine, 
and (7) a Susquehanna fine sandy loam from 
Texas. It is apparent that eyanuric add or its 
precursor is widdy distributed In solL 

Use of prussie acid in glacidl aoetio acid: 
J. R. Bailky and B. H. PBironrrr. Preparation 
of benzalhydraeinophenylacetonltrile, GLHfOH = 
N — ^NHCn(OA)^f by treatment of benzalasine, 
CACH = N — N = OHC^h in glacial acetic add 
with solid EON. Benzalhydrazinophenylaoeta- 
mide, made from the nitrile, adds on HONO, giv- 
ing benzalcarbamylhydrazinopbenylaeetamlde, 

CJT,CH = N— N (CONH,) CH((\H,) OONH„ 

which can be converted to l-benzalamino-O-idienyl- 
hydantoin, 

0,H.CH = N— N CH— OH, 

lx» TO 


The synthesis of certain substituted pyrogallol 
ethers derived from syringio acid: M. T. Bookbt 
and J. Ehblioh. These new compounds indnda a 
dimethozy phenacctine whose physiological proper- 
ties are now being studied at the College of Phyd- 
dans and Burgeons, and which is at least no more 
tozle than ordinary phenacetine, and posdbly less 
so; and also a homoantiarol, which is of interest 
from the fact that it is a homolog of the so-called 
aatiarol isolated from antiaris todoaria. 

A substance «h4oh in the Ugitid phase ezhihift 
a minimum of soliMiiy in an unstable region: M. 
T. BoGcaT and J. Ebbuoh. A study of the solu- 
bilities in water of monohydrate of 2.6-dimetho^- 
meetphenotidlde discloses the interesting fact that 
the liquid hydrate is unique In that It exhibits a 
minimum of solnbility in an unstable region. 

The identity of cyanurUs acid with the so^caUed 
^^tstracarbonimide*^' £. H. Waltebs and Loxna 
E. Wiax. The so-called “tetraearbonlmlde'’ pre- 
pared bj Sdiolts by the oxidation of urio add in 
alkaline solution with hydrogen peroxide Is in faet 


By eliminating benzoldehyde from the latter sub- 
stance l-amino-6-pheuylhydantoin, 


NIIr-N CH--CA 

<lo dx) 




H, 


/ 


is obtained. 


Testing of nitroeeXtuXose materials: H. 0. P. 
Weber. A report of work done at the Bureau of 
Standards in connection with the stabili^, par- 
ticularly on cellulose plastics (such as celluloid, 
pyrolin) although reference is made to ezplodves. 
The limits of decompodtion, its rate and eharaoter, 
the products resulting, Inflammability, ezplodveness 
are taken up with a view to defining the eonditions 
under which such materials become a source of 
danger. Charts showing the results graphicslly 
are given. With the exception of a report pub- 
lished some time ago in a foreign country, very 
little eomprebendve work on this particular phass 
is available, A government bulletin covering this 
matter is in preparation. 

(To be oonUnusd) 
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THE STORY OF COSMOLOGICAL 
THEORY 1 
I 

It may be that primitive man felt none 
of the 

Blank miigiTinaB of a enatore 
Moving aboat in world! not realised. 

For him, perhaxw it was enough to taste 
the joy of living, to watch the rising and 
the setting of the sun, to gaee upon the 
mountain, the river and the restless sea, 
and never to ask himself the question 
^^what is this world in which 1 live, and 
how did it come into beingf” But this 
problem eventually presented itself, for 
there has been implanted within the human 
breast that which distinguishes its possessor 
from the beasts which perish, the passion 
for knowledge, the deep longing for 

Authentio tidings of Invisible things, 

Of ebb and flow and ever-dnring power: 

And central peace subsisting at the heart 
Of endless a^tation. 

And so there arose those questions about 
himself, about the visible universe in wbidi 
be dwelt, and that invisible world about 
which he dreamed, from which have sprung 
all that we now call science and philosophy. 

How slow and laborious have been the 
steps by which knowledge has been at- 
tained, and how childish and even grotesque 
the answers to these first questionings. 
But to have any theory at all for the first 
causes of things is very much better than 
to have none, and these crude products of 
primitive man, and the refined deductions 
of the modem scientist are the same at 

1 Opening leetore of the jear, delivered at the 
Autosm Convoeation, MeMwter Univenlty, To- 
ronto. 
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heart. Alike they seek to deduce from 
known facts the underlying principles of 
nature. If the modem hypotheaiB appears 
to lie much nearer to the trath, it is be- 
cause the facts upon which it is based are 
more numerous and more completely veri- 
fied. Nor should we forget that it has had 
the advantage of a long serira of t^tative 
explanations, which it now replaces. All 
our advances have been made over the re- 
mains of discarded theories. 

It 18 here proposed to trace in outline 
the history of the theories which from time 
to time have been suggeajted to account for 
the way in which the earth was formed. 
It will be seen that we have here three 
stages in human intellectual development 
In the first the world was conceived to be 
due to the literal handicraft of a beast, a 
demigod or a divinity. In the second it 
was realized that a nobler origin must be 
sought, but methods of scientific criticism 
had not been perfected sufficiently to put 
the theories to the test. In the third, every 
one had to be submitted to the most rigid 
dynamical analysis. 

n 

In order that these primitive theories 
may have an unprejudiced hearing it is 
well for us to try and put ourselves in the 
place of their authors. Let us view the 
world as seen through the eyes of the an- 
cients. 

At the time of the dawn of consciousness, 
man found himself on what appeared to be 
a flat and circular earth. As ho extended 
his wanderings this way and that, although 
great ranges of mountains occasionally 
stood in his way, they could eventually be 
crossed, but sooner or later he seemed al- 
ways to come to the shores of the impas- 
sable sea. So he concluded that the disc- 
shaped lead was completely surrounded 
by the oce'i^ whieh flowed like a mighty 
river around tlie,epth. Above him was a 


great dome, forming a lid to it alL This 
was evidently of solid material, g^ass or 
some metal, possibly brass. Some dlaimed 
that it must be transparent, others, that it 
was perforated by windows, for at nig^t 
the light of the celestial regions dione 
through, and he called these bright objects 
stars. The Egyptians had a dightly dif- 
ferent explanation, for, according to them, 
the stars were lamps hangpng down from 
the ceiling of the world on the end of 
chains. Over this dome he saw passing, 
with wonderful regularity, various brigdit 
objects, notably the sun, and he soon ob- 
served, in addition to its regularity, that it 
had a very rapid motion, for it came up 
from beyond the River Oceanns, probably 
through a great door, in the morning, and 
in about twelve hours had crossed the dome 
of the heavens and was at the door of the 
evening, ready for its return journey 
through the upper world down to ^e gate 
of the morning once more. This rapid 
journey, in the days before steam or gaso- 
line, could be explained only by the use of 
swift animals, and what animals are so 
swift as horses. 

Above the dome of the heavens there 
seemed to be another ocean, for ever and 
again the roof leaked and diowera of rain 
fell upon the earth. It was evident alao 
that there must be beings there who con- 
trolled the activities of nature, and prob- 
ably they could occasionally climb down 
by way of the sides of high mountains, 
whose tops, inaccessible to man, undoidit- 
edly touched the sky, and indeed, prob- 
ably helped to support it. 

Now all the mysterious and terrifying 
forces of nature were to be explained in a 
perfectly naturalistic way, by the inters 
vention of these beings from the upper 
world. Was the oak under which our fore- 
father had taken refuge in a storm, shat- 
tered by the lightning, it was beeause one 
of the gods had hurled a flaming dart 
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Was he nnfortaxiate enough to receive into 
hie veins the poleon of malaria, it was be- 
esuse an evil spirit had entered into him 
and had to be indueed to come out by a 
bribe, or driven out by tiie use of mystic 
combinations of words which were calcu- 
lated to cast a spell over it. So when the 
author of creation was thought of it was 
in the form of an animal like those he 
hunted, but much bigger. A turtle, swim- 
ming in the primeval ocean, dives down, 
as he had often seen it, and, coming up, 
bears upon its back some of the mud from 
the bottom, and ou this, trees grow and 
living creatures move and among them 
all, himself. At times the load grows 
heavy, and the turtle moves, and the 
earth quakes, and perhaps some day the 
whole will slip again beneath the waves. 

Or, again, a number of animals have es- 
caped the destruction of a previous earth 
on a raft. They float for many days upon 
the face of the waters and And no place 
for the soles of their feet to rest. They 
take turns at diving in order to bring up 
some earth from the bottom, but it is not 
until several of them had essayed the task 
that a grain of sand is recovered. From 
this they mold the new earth, and then 
disembark and a new era commences. 

These simple theriomorphic tales are 
found among the less advanced races. In 
the minds of those who had observed more 
carefully, and thought more deeply, pro- 
founder ideas began to prevail. To the 
thinker of Neolithic times, as indeed to 
him of to-day, one of the most wonderful 
things in nature is an egg. Within this 
thing, apparently so simple in its consti- 
tution, there is developed, and that in the 
course of a very short time, all the com- 
plexity of strueture of reptile or bird. 
Perhaps even he dimly realised that all 
things living proceed from an egg. It was 
evident also that the order of nature is 
from the simple to the complex, and the 


world, in ita marvelona eomiflemty, is no 
doubt, he thought, a living thing. What 
would be more natural, then, tban that the 
world itself is the final product of the de- 
velopment of an eggf This theory is 
found again and again in the mythologies 
of ancient races, persisting even among 
the stories of a nobler cosmogony. Thus 
in the Book of Manu, in Indian Glassies, 
we read “the self-existing lord, with a 
thought, created the waters, and deposited 
in them a seed which became a golden egg, 
in which egg he himself is bom as Brahma, 
the progenitor ^f the world.” 

in 

We have now come to the stage in hu- 
man development when it was no longer 
necessary to explain the origin of the 
world in terms of beasts or demigods. A 
new theory now had to be formulated in 
the light of inereased knowledge and 
broader mental grasp. To some it may 
have appeared that things had always ex- 
isted as they are, but the philosophical ne- 
cessity for an explanation of origins early 
impressed itself upon the minds of the 
Greeks, who were the first to devote them- 
selves to such speculations. 

Two alternatives formed the founda- 
tions for the theories of two opposing 
schools of thought, the one of moniBm, the 
other of dualism. To Leucippus and 
Democritus and their disciples the world 
appeared to have been the result of a for- 
tuitous concourse of atoms. Behind it all 
they saw no plan, no intelligence. This 
was the underlying concept of the great 
poem “De Bemm Natora” of the Latin 
poet Lnoretius, who lived in the first cen- 
tury B.O. He tells us: 

Nam eerte naqoe eoneUlo pTimordia lemm 

ordiaa ae ano qaaeqaa aagaei amte loeanmt 

(«» 418), 

which may be translated: 

For ve^ not by design did the first- 
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begiimingi of thing! itation thenudvea 
oaoh in iti right place b 7 keen inteUi- 
genee. 

To Plato and hia aohool, on the other 
hand, the orderly conrae of natnre can be 
explained only at the incarnation of a di- 
vine plan. 1^ he conceived of the uni- 
verse before the creation at consisting, on 
the one hand, of chaos and disorder, mat- 
ter without plan or qnalities ; on the other 
hand, of the eternal plan or sonl of the 
world existing in the mind of God. Then 
the creator, taking this inert nothingness, 
impressed upon it the eternal idea and the 
whole becomes an organic "unity. 

Thus the universe was created, un- 
changing, unchangeable, and this idea, as 
modified by Aristotle, became the current 
coin of the intellectual world. Nearly 
twenty centuries passed before the next 
advance came with the realization that the 
world did not spring into existence full 
grown, but that its present state is the re- 
sult of a long series of changes. 

IV 

Before this idea of progressive develop- 
ment could be attained, it was necessary 
that certain hoaiy fallacies should be oast 
aside and correct notions substituted. Un- 
til it was realized that the earth and the 
other celestial bodies are spheres, and that 
the sun, and not the earth is the center of 
our own system, the progress of astronomy 
and cosmology were alow and imperfect 
But these were concepts of very gradual 
growth. 

In the early part of the fifth century 
B.O., Parmenides, of Elea, wrote a short 
poem on Nature, of which we still possess 
a few fragments. In this he refers to the 
spherical form of the earth, a truth which 
he appears to have been the first of all 
mankind to enunciate. Around the earth 
as a center he conceived a aeries of eon- 
centric sphere#' on which were fixed the 


heavenly bodies^ an idea which was not 
without its supporters during the fbUgwing 
two thousand years. A little later it 
seems to have b^ taught by Pythagoras. 
From it his disciples and successors 
framed their interesting theory of the 
Cosmos, which was believed to consist of 
the “central fire," the “hearth of the 
universe," round which were ten concen- 
tric spheres. There must be ten, for the 
system is perfect, and according to their 
idea, ten is the number of perfeotion. 
These spheres bear in succession the fixed 
stars, the five planets, the son, the moon, 
the earth and another celestial body, which 
they called the “antichthon" and which 
served as a screen between the earth and 
the central fire. Around this blazing pivot 
revolved the earth once in 24 hours, al- 
ways facing outwards, and so bringing into 
view the various parts of the heavens in 
succession. Consequently the back of the 
earth must always be d^k. Therefore, if 
one were to travel past India, there he 
would find a land of perpetual twilight. 
Where neither the blessed light of the sun 
nor the rays from the central fire could 
ever penetrate. 

The spherical form of the earth was sub- 
sequently taught by Plato, who, like all 
that followed for two thousand years, 
placed it in the center of the universe, and 
finally, by Aristotle, who became, until the 
Be n aissance, the dominating figure in Eu- 
ropean thought 

But the development of correct cosmolog- 
ical ideas was not destined to continue un- 
interruptedly. In 389 the great library of 
Alexandria was destroyed. Shortly after 
came the fall of the Western Empire and 
the long, dark night of the middle ages set 
in. Most of the gains which science had 
made during the previous centuries were 
forgotten, and the Church, which then be- 
came the custodian of all that was thought 
worthy of preservation, set its face firmly 
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agalutt th« learning ci the pagan Grads. 
A new theory of the nniTerae, aocordlng to 
a plan whiofa would follow their interpre- 
tation of the Holy Soripturea, oonaeqnently 
appeared to be a denderatom. The great 
tank of inventing thia fdl to Coamaa, anr- 
named, on account of hia extenaive travela, 
Indicoplenates, the Indian voyager. Ac- 
cording to him, aince the Epiatle to the He- 
brewa expreasly deolarea that the inner 
tabernacle waa a pattern of the Kingdom 
of Heaven, it follows that, if we would 
understand the conatruction of the uni- 
verse, we can find it epitomized in the 
description of its antetype in the Book of 
Exodus. The table of shewbread with its 
wavy border represents the earth sur- 
rounded *by the ocean. Therefore the 
earth is rectangular, twice as long as it is 
broad, its longer dimension extending east 
and west. Beyond the ocean, as is clearly 
proved by the existence of an outer border 
to the table, lies another land where is situ- 
ated the earthly paradise. That other was 
the home of mankind until the flood, and 
then Noah sailed across. But since that 
day the return journey has become impos- 
sible, owing to the tempestuous weather 
which ever prevails upon the ocean. We 
who actually live in trans-oceanio lands 
may be permitted to disagree on some 
points with the learned theologian, for we 
have found neither the terrestrial paradise 
nor the tree of life which it contained. At 
the edges of this other earth were erected 
the walls of heaven topped by a roof 
shaped like half a cylinder. But it is a 
two-storied building, is the universe, and 
the Armament forms the division which is 
at once the roof of the world and the floor 
of heaven. Above the Armament are the 
abodes of the blest. 

The motions of the heavenly bodies are 
to be explained by the activities of the 
angds. They carry the stars in orderly 
sueoession over the heavens. They also 


dc 

carry the sun. Now the northern part of 
the earth is very high, In fact rising to an 
exceeding lofty mountain, and on their re- 
turn journeys the sun by night and the 
stars and moon by day are borne by the 
angelic host behind the mountain and so 
are not seen. In winter they go with the 
son near the base, and night is long; in 
summer near the top and night is diort. 

Thia famous system of Cosmas, the 
crowning absurdity of medieval sdenee, 
the culminating flower from seeds of wilful 
ignorance, waa indeed the climax of the 
anti-Bcientifle spirit. After this the old 
ideas of the constitution of the universe 
once more began to be critically studied, 
and once more the wheels of progress, for 
many centuries almost stationary, began 
to move. 

For the first hypothesis of a universe 
which revolves around the sun, we must go 
back many ages. In the third century be- 
fore Christ, Aristarchus of Samoa first 
conceived this great truth. How he ar- 
rived at this he has left us no explanation. 
A century later a Babylonian named 
Seleukis reafSrmed the diurnal motion of 
the earth, but for the most part, for 1,700 
years, the voice of Aristarchus was as of 
one crying in the wilderness. 

Then came Copernicus, one of the 
world’s great geniuses. In the work of his 
predecessors one must search diligently to 
find the grain of truth among much ehaff, 
but with him the system of the universe 
was revealed with great clearness. This, 
substantiated by the work of Kepler, of 
Galileo and of Newton, has formed the 
basis of all subsequent progress. 

V 

When once the nature of the sun had be- 
gan to be understood, and the stars won 
seen to be, like it, flety orbs, it wj||s nat- 
ural that men should begin to thii^ that 
the earth itself, now seemingly cold, might 
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have been a fiery man. This idea was first 
suggested by Descartes in his “Prineii^ 
Philosophiffi," published in 1644. Accord- 
ing to him, the earth, like every other celes- 
tial body, was formed by the aggregation 
of primitive particles of matter which 
have an inherent whirling motion. The 
resultant inhere, after it has changed from 
the gaseous to the molten condition, cools 
and becomes covered by a solid crust. But 
the central portion still retains its hot and 
plastic condition, which is manifested by 
the phenomena of mn nTitAin -'h nildiTig and 
volcanism. 

Leibnitz, thirty-six ye^ after, in hu 
“Protogoea,” which, however, was not 
published until after his death, followed 
an almost identical hypothesis, conceiving 
the earth to have been built up of an aggre- 
gation of whirling ultifnate elements or 
“monads” of matter. But while Descartes 
looked upon the motion as being due to the 
momentum supposed to be present in con- 
stant amount in the universe, Leibnitz be- 
lieved it to be due to the force which ac- 
companied the separation of light from 
darteess. 

Later this doctrine was carried a step 
farther by the philosopher Eant, and 
finally by Laplace in his theory so mod- 
estly put forward, which has since become 
so famous under the name of “the Nebular 
Hypothesis.” 

Briefiiy stated this hypothesis predicates 
the origin of our solar system in a great 
fiery mass of incandescent vapor, similar 
to the ncbulse, which ore among the most 
wonderful objects revealed to us by the 
telescope. The parent nebula of our sys- 
tem must have extended far past the pres- 
ent orbit of the outermost planet, Neptune, 
then undiscovered. In order to fill this 
space the matter available must have been 
spread out extraordinarily thin; in fact, 
the density would be one millionth of that 
of the air we breathe. The whole was sub- 


ject to a rotary motion. As time passed, 
heat was radiated into space, and, as the 
tenuity was maintained by heat, the mass 
became cooler and denser. Particles <m 
the ciroumference would thus steadily 
move closer in to the center. Now the ve- 
locity of any such particle would remain 
unchanged, while the distance it would 
have to travel in order to complete the jour- 
ney around the center, would steadily grow 
less. It follows that it would be whirling 
around the axis at an ever-increasing 
rate, and consequently, with an ever-in- 
creasing tendency to fly off into space. At 
the same time the pull of gravity, since the 
partide is closer to the center, is constantly 
growing greater. It is then subject to two 
steadily increasing forces, one of which 
tends to throw it oft, the other to drag it 
down. A time will come when these two 
forces will just balance and the partide 
will go up neither nor down, but remain re- 
volving in an orbit The total result of 
this on all the partides of the outer zone 
would be to leave them in the form of a 
ring of gas. Similarly, the same process 
would be followed in the case of another 
zone, until the whole would resolve itself 
into a central spherical nebula surrounded 
by a series of rings. Each ring in turn 
would soon break, and the gas of which it 
was composed would come together in a re- 
volving sphere, which might give rise to 
other rings. The system is constantly 
cooling, and the spheres of gas, finally 
solidifjnng, give rise to the planets and 
satellites. 

The simplicily and grandeur of this 
theory fire the imagination. It is no 
wonder that it took firm root. For sev- 
eral generations it was received witiiont 
reservation. Gradually, however, serious 
defects began to be seen. For instance, if 
we calculate the rate of motion of the mde- 
cules of such a system, the temperatoie 
and rate of rotation of the whole being 
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known, it can be proved that this motion 
would be so ^at that the force of gravity, 
even of so great a mass, eonld not prevent 
them from flying off into space and so be- 
ing lost. 

Again, it can be oalenlated from the 
facta at our disposal, where the rings 
would be left by such a cooling nebula. It 
is then found that the flrst ring, instead of 
being in the position of the present orbit 
of Neptune, would be inside the orbit of the 
inmost planet. Mercury. Where fact and 
theory do not agree, so much the worse for 
theory. 

These are typical of the numerous and 
insuperable objections to the acceptance of 
the hyirathesis. Within the last few years, 
the belief has been gaining ground among 
astronomers and geologists that this theory, 
BO long the accepted one, must in its turn 
be discarded. 

The cogency of the difficulties which 
have presented themselves whenever the 
theory of Laplace has been critically stud- 
ied cleared the way for the meteoritie 
theory as presented by Lockyer and modi- 
fied by Darwin. But here again the ob- 
jections raised are so many and so reason- 
able that it stands on no surer a founda- 
tion than its predecessor. 

Of recent years, the Planetesimal 
Theory of Chamberlin has been gaining 
ever-increasing support Like the authors 
of preceding theories, he scanned the heav- 
ens for facts which might have a bearing 
upon the problem in hand. He saw, like 
them, the brilliant masses of "star dust" 
which we call nebula, but he saw also the 
importance of the fact that there are two 
dis^et kinds of nebula. One kind, 
sometimes spherical, sometimes irregular 
in shape, is composed of incandescent gas; 
the other, oonsuting of two tightly coiled 
spiral sffms, is evidently made up of solid 
partidleB. In the latter only do we find in- 
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dications of the important nift fai.l1i«t elements 
which occur in tiie earth. 

This suggested to him that the parent 
nebula of our solar system was probably 
one of the spiral ^e, and his first prob- 
lem was to account for the origin of such a 
nebula. An occurrence, famous in the 
history of astronomy, has an important 
bearing upon tiiis. Nearly 350 years ago 
(November, 1572), Tycho Brahe, the fa- 
mous Danish astronomer, was very mudi 
astonished to observe a new star in the eon- 
stellation Cassiopeia. An hour before he 
had scanned that part of the heavens and 
saw nothing, and when he looked again 
there it stood, a star of the flrst magnitude. 
From night to night it grew in magnifi- 
cence, surpassing in turn the fixed stars, 
the planets, even Venus at her brightest, 
until it could be seen at noonday. It had 
now become the most glorious and brilliant 
orb in the heavens, giving, it has been cal- 
culated, 100,000 times as much light as our 
sun. Then this strange luminary slowly 
faded away, nightly becoming leas bril- 
liant, until, after the lapse of 17 months, 
it sank into final darkness. 

How 18 this astonishing phenomenon to 
be explained t The general belief is that it 
was probably duo to the collision of two 
great celestial bodies. Their energy of 
motion was changed into molecular energy, 
and the elements melted with fervent heat. 
So hot indeed did they become, that a 
great cloud of incandescent gas was the re- 
sult, whose molecules were moving at such 
rapid rates that they were whirled away 
into space and so disappeared. Other stars 
of this kind have frequently been observed 
since then, but never has one so brilliant 
been recorded. 

Now it may be that we have here a 
typical example of the formation of a 
gaseous nebula, though but a temporary 
one. Had the impact been less violent it 
mi^t have been permanent. But what 
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would have been the result if tiie bodies in 
question had not actually collided, but had 
passed very close to one another! It ban 
be demonstrated mathematically that snch 
an approach would entail the formation of 
two prominences, on each body one at the 
point of least distance apart, and one dia- 
metrically opposite. If the approach be 
dose enough, these prominences may be 
drawn out into the form of two long arms 
composed of discrete particles. As these 
bodies pass, each, by the pull of its grav- 
ity, will communicate to the other a rota- 
tory motion which will result in the coil- 
ing of the arms. These will be composed 
of large numbers of comparativdy small 
particles, each of which is revolving in a 
regular orbit around the central nucleus 
of the system. These particles, resembling 
in their constitution meteorites, have been 
named planetesimals, and hence the name 
of the hypothesis. 

Now, while the whole is rotating and has 
the form of a spiral swarm, the tendency 
will be for the planetesimals to come to- 
gether and form a series of nuclei in the 
arms, which, as they grow by accretion, be- 
come solidifled and form the planets. In 
our present stage, moat of them have been 
gathered in. A few are atiU falling as 
meteors, but the addition from this source 
to the size of the earth is quite insignifi- 
cant. 

This is the famous Planetesimal Theory. 
It explains the phenomena better than any 
other which has yet been suggested. But 
it may be that this, too, will eventually go 
the way of past theories, and its place 
taken by another newer one. It is too 
much to believe that we have now reached 
finality, and that our hypothesis outlines 
the actual physical facts of our earth’s 
history. 

Certain recent observations already 
suggest a somewhat different organisation 
of the universe than that on which this 


theory is baaed. It has been pointed out 
by Campbdl that while the gaseoos neib- 
ulsB are to be found mainly in the direc- 
tion of the Milky Way, the spiral nebnlm 
are never seen in these parts of the heav- 
ens but are numerous in directions at right 
angles. Now the stellar systmn is looked 
upon as being of a discoidal diape, and 
what we call the Milky Way is merdy the 
direction of greatest depth and oonse- 
qnently of dosest distribution of the stars. 
It follows that at right angles to this we 
look through the stellar system and out 
into infinite q>aee, and it may be that the 
spiral nebuliB which are to be seen in these 
directions are not within our stdlar sys- 
tem at all. Measurements of thdr motion 
towarda and away from us indicate that 
they are moving at very rapid rates, prob- 
ably as great as 600 miles per second, a very 
much greater speed than that of any 
known star. And yet, when their relative 
positions in space are compared with those 
they occupied fifteen years ago, scarcely 
any change can be observed. That is to 
say, the nebula are either all moving di- 
rectly towards or away frton the earth, 
which is incredible, or, although they have 
a lateral motion of enormous rapidity, 
they are so far away that the distance 
travded in fifteen years is imperceptible to 
ua. How great their distances may be we 
can not comprehend, even though it were 
expressed in figures. From here to the ut- 
most confines of our stdlar system is esti- 
mated as being of the order of 16,000 light 
years, that is the distance light will travd, 
going at the rate of 186,400 milea per sec- 
ond, in 16,000 years. And if this theory be 
correct, the n^ulsc are so for away that, 
though as large probably as our stdlar 
system, they seem to us scaredy larger 
than one of the planets. We may there- 
fore look np(«i them as other atsUar ays- 
tema like our own. And if there be on a 
planet within one of these spirals, astrun- 
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OOMS and teleaoopea ineh aa we have, to 
them our atdlar ayetem woidd appear ae 
a apiral nAula, a loaroely visible pdnt of 
light in the starry heavens. 

Now Camirt>dl would carry us one step 
farther in our March for the true theory 
for the origin of the world. At a certain 
point within the great spiral, a subsidiary 
whirl was developed within which grew, 
by the infall of planetesunals, as sug- 
gested by Chamberlin, our solar system, 
induc&tg the infinitesimal speck of matter 
upon which we live our unquiet lives. 

VI 

I have now traced the growth of man’s 
idea of the origin of the planet on which 
he lives from the crude cosmogony of prim- 
itive ages up to the scientific theories of 
the twenties century. Notwithstanding 
periods of intellectual stagnation and even 
of retrogression, this represents a continu- 
ous broadening of his grasp upon the reali- 
ties of his physical environment. But we 
have not yet attained finality. The great 
mysteries of knowledge are as yet un- 
fhthmned. 

But one thing we have learned. 

The ipirlt of eternal ehange. 

Which is the eonl of nature 

is all pervading. What we see is but an 
evanescent phase in an endlees series of 
obangea. There was a time when they did 
not exist; there will come a day when the 
thousands of fiery suns which we see in the 
heavens to-night will, each one, have cooled 
down to darkness and death. To our finite 
minds the life of a sun, measured as it most 
be by hundreds of milUons of years, seems 
inconceivably long, but to “the spectator 
of all time and all existence” to borrow 
Plato’s noble expression, it is but as a 
momentary flash. Now although it is be- 
lieved that there are a great many dark 
bodies in the heavens, most of the stars are 


still alight. Together they casne into be- 
ing, together their Area will disappear. 

Thoj ihall all grow old u doth a gamantp ud 
aa a vottm ahah Thon f dd them up. 

WlLUAM Hasvby MoNaibk 

WORK OF THE DEPARTMENT OF 
AGRICULTURE 

RxvnswnTo the progreea of the for 

increased production to meet war demanda 
and conditions, David F. Houston, Secretary 
of Agriculture, in his annual report states that 
the farmers of the nation, patriotically re* 
spending to the appeals of agricultural and 
other agenices, have produced more than 
billion bushels of oereal food crops— exceeding 
by 1,000,000,000 bushels the five-year average 
for cereals — record crops of Irish potatoes and 
sweet potatoes, largo crops of beans and sugar 
boots, and an unusually large crop of perish- 
ables. Authentic figures for meat, poultry, 
dairy products, and vegetable oils are not 
available for 1917, but rough estimates indi- 
cate that the quantity for the year is slightly 
greater than for eithor 1916 or 1916 and ex- 
ceeds the five-year average by two or three 
billion pounds. 

It must be borne in mind, however, the seo- 
retary says, that the 1917 cereal crops are 199 
million bushels bebw the yield of 1916; that 
the carTy-over of cereals from last year was 
much below the normal ; that the percentage of 
soft com of the 1917 crop — which can not be 
used for food — is unusually high; and that, 
with the destruction of live stock in Europe 
and the great demands from there for meats 
and fats, with consequent greatly increased ex- 
ports from the country, the supply of meets 
and fats will not be adequate to meet the do- 
mestic needs and those of the nations with 
which we are cooperating. 

" That the farmers of the nation have gen- 
erously responded to the appeals for increased 
production, and that much has already been 
done to insure a large supply of foods and 
feedstuffs, justifies no let-down in their aotivi- 
ties or in those of all ogrioultural agfinoiei,|* 
the secretary says. "On tiie oontrary, even 
greater efforts must be put forth in the eoming 
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mocthB if we are to meet satisfactorily the 
doznestio demands and the needs of the nations 
with which we are associated in this struggle. 
There must be no breakdown on the farms, no 
failure of foods, feedstnfis, or clothing. I can 
not emphasise too strongly the urgent neces- 
sity of doing everything possible to bring 
about a still further increase in the production 
of all essential commodities, particularly of the 
staple crops and live stock. 

The yields in 1917 of the major food crops 
are as follows, the secretary reports, according 
to unrevised estimates ; 8,191,000,000 bushels of 
com, 669,797,000 of wheat, 1,680,000,000 of 
oats, 201,669,000 of barley, 66,000,000 of rye, 

10.813.000 of buckwheat, 83,266,000 of rice, 

78.880.000 of kafir, 489,666,000 of Irish pota- 
toes, 84,727,000 of sweet potatoes, 16,967,000 of 
commercial beans, 42,606,000 of peaches, 11,- 

419.000 of pears, 177,788,000 of apples, and 

7.621.000 tons of sugar beets. 

" The actual increase in the acreage of crops 
sown this fall can not be accurately determined 
at this tune,** the secretary says, ^ There is 
every indication, however, that the farmers in 
the sections where fall grains can be profitably 
raised have patriotically responded to the na- 
tion’s call for more breadstuft. Beports made 
to the Bureau of Crop Estimates in August, 
before the campaign for increased acreages 
was well under way, indicated an intention on 
the part of farmers to increase their sowing 
of winter wheat by about 10 per cent, and of 
rye by about 8 per cent. If these intentions 
are realixed, it will result in the planting of 

44.100.000 acres of wheat and about 4,840,000 
acres of rye. Beporti received since August 
are to the effect that the fall-sown acreage of 
these two crops has been increased in nearly 
every state, although the drought in the South- 
western States and in portions of Wadiington 
has made it impraotii^le fuUy to cany out 
the planting program. The ofiSoial estimate of 
ihe acreage of winter wheat and rye will be 
issued on December 19 after the planting of 
winter grains is completed in the South. 
Similarly, it is too early to determine the per- 
centage of germination of seed aotnally sown, 
and therefore any prophecy at this time as to 


the actual harvest of winter wheat to be ex* 
pected in 1918 would be merely a guess." 

The report outlines the efforts of the depart- 
ment of agriculture to inoreais the meat 
supply and sums up the live-stock ntuatioiL as 
follows: 

"The number of milch cows and other 
cattle has shown an inerease during the last 
four or five years> the estimate for the former 
for the present year being 28,900,000, as 
againts 22,768,000 a year ago and ^,4^,000 in 
1913, before the European war began, while 
that for the cattle is 48,291,000, as against 40,- 

849.000 a year ago and 86,080,000 in 1018. 
Unfortunately, the niimber of sheep continues 
to decline; the estimate for 1917 is only 40,- 
069,000, as against 48,488,000 a year ago and 

61.482.000 in 1018. It is estimated that the 
number of hogs, which during recent yean haa 
shown an upward tendency, decreased over 4,« 
000,000, or from 67,463,000 to 62,747,000. 
However, it is greater than it was at the begin- 
ning of the European war. The number of 
hogs varies from year to year more widely than 
that of the larger meat animals. . • . The mere 
statement that the population has steadily in- 
creased in this country-— the gain in the 10 
years from 1908 to 1917 being 18,000,000 — 
with an absolute decrease in the live stock for 
the same period, would sufficiently emphasise 
the seriousness of the situation if conditions 
were normal and the demands for meats and 
fats were not so urgent." There is a dose 
relationdiip, the r^rt says, between the pro- 
duction of live stock and the supply of feed- 
stuffs, and the large production of these neces- 
saries daring the present season should con- 
duce to more satisfactory conditions for the 
producers of live stock. 

Nation-wide campaigns to increase the meat 
supply are in progress, the report shows. As 
hogs and poultry yield the quickaat retoms, 
urgent efforts are being made to increase their 
production. Funds have been set aside from 
the appropriation made by the food productioa 
act to employ a force of 82 additional qteoial- 
ists to give their time to the task of Increasing 
the number of hogs, 89 to encourage poultry 
raising, and 6 to assist producers of cattle. 
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Sy thtt 6fnd of October Add igents of the de* 
partment had ataieted in the tranefer of 100,- 
000 cattle from looalitiea where there is a 
duutage of feed to areas whete feedstoffs are 
relatiTdy abundant. This work has resulted 
in the saTinap to the nation of large numbers 
of animals. 

Erary effort has been and is being znade to 
protect crops and lire stock from and 

pests. The force of experts dealing with these 
matters has been greatly increased and they 
are maintaining constant vigil and asiasting in 
combating outbreaks in their early stages. 
Forty additional expert entomologists will be 
placed in the field to cooperate with the extent 
sion forces, and specialists familiar with seed 
treatment for the prevention of smuts of 
wheat, barley, oats, and lye, which alone cause 
losses of from 00 to 60 million dollars a year, 
have been assigned to prevention work in 
Oregon, Ohio, New York, Tennessee, Indiana, 
Illinois, Oklahoma, Texas, Washington, and 
Oalifomia. 

Under the food production act, the faoilities 
of the Bureau of Animal Industry for dealing 
with live-stock diseases have been further ex- 
tended. Forty-six workers have been added to 
the force oondwting cattle ticks in the South. 
Fifty-one per cent of the original infested 
territory has now been cleared of the tick. 
Hog cholera losses decreased 80 per cent dur- 
ing the last year, and 66 additional veterinar- 
ians have been assigned to the work of oon- 
troUing the diaeaae. In 12 states on inspector 
haa been detailed to assist in oombating tuber- 
culosis of cattle and swine and of abortion of 
cattle, and it is proposed to increase the num- 
ber to 19. Other specialists are engaged in 
the work of controlling blackleg of cattle and 
anthrax of domestic animals. 

Oalling attention to the fact that the nation 
was facing an unaatiafactory situation with re- 
spect to its supply of foodstoffs and feedstoffs 
when the existence of a state of war was de- 
dared, the eeoretazy outlines some of the 
efforts of the department and its oooperating 
■genoiea to increase the production of these 
commodities even before the entrance of the 
United States into the oonfiiot. B[e then de- 


scribes the steps taken to bring about more 
effective organisation and doser coordination 
of the agricultural agencies of the nation, be- 
ginning with the conference with the official 
agricultural representatives of the various 
states, which was hdd at St. Louis, Mo., on 
April 9 and 10. States east of the Bocky 
Mountains were represented at the meeting 
and a similar conference for the states west of 
the Eockies was hdd at Berkeley, OaL, on 
April 18. 

As an indication of the which the 

bureaus of the department of agriculture have 
rendered and are rendering to the War and 
Navy Departments and to other branches of 
the government in connection with war prob- 
lemsy the annual report of the secretary of agri- 
culture cites the following: 

The Bureau of Animal Industry is oooperat- 
ing in the reinspection of meats and meat food 
products at 27 naval stations and at various 
army camps, cantonments, forts, and other 
places. The dairy specialists of the depart- 
ment have investigated local situations and 
made suggestioDa to insure sanitary milk sup- 
plies for the army cantonments and naval ata- 
tiona and also have inspected large quantitiee 
of butter for the navy. Supplies of vegetables 
purchased and loaded on the naval sux>ply 
ships are being inspected by representatives of 
the Bureau of Markets, ^e Office of Home 
Economics has studied the rationing question 
for the army, navy, and coast guard service. 
The Bureau of Ohemistry has prepared sped- 
fications for army and navy foods and haa 
analysed products offered for inspection. This 
bureau also has assisted in standardisation of 
army and navy food supplies and is conduct- 
ing research investigations on the antiseptio 
qualities of some important oompounda. 

The Bureau of l^tomology has placed its 
experts, as wdl as all information on camp 
sanitation in its possession, at the disposal of 
the Medical Oorpa. The Bureau of Soils has 
cooperated with the War Department in In- 
vestigations rdatixig to fixed nitrogen and sul- 
phuric acid. Experts of the Office of Public 
Roads and Rural Engineering have been de- 
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tailed to aseiat the War Department in road 
building at the 16 oantomnenti. 

The Foreet Serrioe haa giren iMUtanoe to 
the War and Navy Departmento and to other 
national agenciea in locating new eoxiroei of 
wood and in eeaeoning the product, has ae- 
aieted in the organiaation of a regiment of 
engineers for forestry work abroad, and is now 
oooperating with the War Department in the 
organiaation of a second regiment The 
Weather Bureau, in addition to furnishing 
weather information to the army and nary, 
has assisted the War Department in the or- 
ganisation of its aerologioal obserration work 
and of a regiment for gas and flame sezrioe. 


SCIENTIFIC EVENTS 
AUAXON EXHIBITS AT THB UNXVXRSmr Of 
PSNN8TLVAN1A MUaBUM^ 

Therk is now on public exhibition at the 
University of Pennsylvania Museum a large 
share of the collections which Dr. Wm. 0. 
Farabce made during his three years’ explora- 
tions of the Amaaon, from which he returned 
last year. It has taken him a year to go over 
and catalogue his coUectiona carefully, to label 
them and to install them in the galleries on 
the flrst floor of the museum. 

During his three years in South America 
Dr. Farabee made his headquarters at Para, at 
the mouth of the Amaaon, from which all of 
his various trips into the interior were made. 
The first journey was a thousand miles up the 
Amazon to Manaos, thence almost directly 
north into the highlands which divide Brazil 
from the Ouianos, thence several hundred miles 
westward until it was no longer possible to 
travel by water, from which point he started 
eastward overland through the southern por- 
tion of British Guiana, spending many months 
among the Oarib and Arowak, most of whom 
had never before seen a white man. 

It was here that Dr. Farabee did some of his 
most important scientific work, since here 
wdre grouped a number of entirely distinct 
tribes of Indians, all of whom are rapidly di- 
minishing in population and some of which 
are on the verge of extinguishment From 

iFrom Old Pm^m, 


this point, having sent his colleotion down the 
Amazon, he made the terriUe joumoy aeroas 
the divide and down the Oorentyne^ during 
which he lost most of his equipmexrt, aU of his 
food and medidno, was obliged to live on 
monkeys and alligator meat when even those 
were available^ suffered terribly from fevers 
and finally reached the coast more dead than 
alive. Thence he went to the island of Barba- 
dos, where he met Oolond Boosevelt just re* 
turning from his trip through BraziL 

Dr. Farabee’s second tour was up to the head 
waters of the Amazon River into the lower 
hillz of the Andes in eastern Peru. Unfbitu- 
nately, about the time he reached this section 
news of the great European war had oome iq> 
the river and utterly dislocated all of his ar- 
rangements, making it impossible to get money 
or bring up supplies, so that he was obliged to 
return to Para, but not until after he hod made 
some highly interesting and important re- 
searchea and had secured a great number of 
the finest spedmens of Conebo pottery in ex- 
istence, which he managed to bring down with 
him and which are now on exhibition. 

Subsequent trips were up some of the south- 
ern affluents of the Amazon, marching across 
from one great river to another, and investi- 
gating country never before trodden by a white 
man. Another series of explorations were to 
the north of the Amazon, not many hundred 
miles from the coast, where he also found 
hitherto unknown tribes and where he made 
collections, especially of large pottery animals 
used for bunal urns These were deep in the 
Amazon wood. 

The results of oil those joumeyings are now 
on exhibition on the first floor of the museum. 
The room to the left is occupied with andent 
and modem pottery and those whoever they 
were that made this pottery had a very much 
higher culture than any existing Indians in 
South Amerioa. It is doubtful if the Incas 
themselves at any time reached aa fine a de- 
velopment in the making of pottery, but there 
is not the slightest olue as to who these people 
were, whence they came, when nOr how they 
disappeared. None of the Indians who now 
occupy that portion of the country have erven 
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ftiiy myths aboxit it, and this it the mon re- 
xnarkaUe beoanae primitiTe raoes, as a rule. le* 
tain some shadowy recollection or myths of 
antecedent peoples for a great many oentnries. 
Nowhere dse in South America has there been 
the slighteet trace disoorered of a culture re- 
sembling this, or of sereral cultures, and it is 
rery unfortunate that just now there does 
not seem to be any material at hand to solre 
the mystery. These colossal funeral jars are 
the most important features of this part of 
the exhibit Some of them are large enough 
to admit two entire bodies seated side by 
side. 

On the other side of the room in which 
this ancient pottery is shown Dr. Farabee 
has installed a great collection of several 
hundred pieces of the Conebo pottery. This 
is entirely modem and is the most striking 
pottery of the kind to be found anywhere in 
the world, and in fact only a few q)ecimen8 
of the smaller kind are to be found in any 
museum. About half a doiK^n of these jars 
are four feet high and about the same diam- 
eter. but resting on a very small base and 
having the general appearance of an in- 
verted, truncated cone. They will hold sev- 
eral barrels each and are used by the natives 
to hold the beer, which they greatly enjoy. 

THE CHEMICAL INDUSTRIES OF THE UNITED 
STATES 

Trb annual report of Franklin K. Lane. 
Secretary of the Interior, gives the data on the 
growth of the chemical industries in the 
United States since 1914. Not only have 
factories sprung up to manufacture products 
formerly imported but great expansion has 
taken place to supply the increased demand for 
all chemical products. The country now 
manufactures practically everything required 
along chemical lines. 

The increase in capital invested in chemical 
industries was. in 1916. $66,666,000; in 1916. 
$99,244,000; and up to September. 1917. $65.- 
861,000 over the preceding year. New chem- 
ical industries are now being opened up at an 
unprecedented rate, owing to war needs and 
the energy of American chemists and physi*- 
cists. 


Before the war 90 per cent, of Ihe artificial 
colors and dyes were imported, fire or six con- 
cerns with 400 operatives producing 8.800 abort 
tons per year. Now there are orver 90 enter- 
prises. each making special colors. sxmI 100 
concerns making crudes and intermediatesi. 

Sulphuric acid, the chemical barometer, has 
doubl^ in production. In 1916. 6.260.000 tons 
of 60^ BA were produced. The estimate for 

1917 is much greater, and the production for 

1918 will again greatly increase. 

By-product coking doubled its capacity in 

the last three years, yet in 1918 the United 
States will make half her coke in bedtive 
ovens. Light oil. which contains the bensene 
and toluene needed for explosives, jumped 
from 7,600.000 grallons in 1914 to 60,000,000 
gallons in 1917. and is again being largdy 
increased. Ammonia production has increased 
100 per cent, in three years and the visible 
supply is insufficient to meet demands. 

Gasoline production has increased from 85.- 
000.000 to 70,000,000 barrels per annum since 
1914. 

Potash importation from Germany was 
stopped by the war, which has stimulated pro- 
duction in this country. The production from 
January to Juno, 1917, was 14,023 short tons 
of potash. This is a small production, but 
sodium salts have been substituted for almost 
all purposes except agriculture. Shortage of 
labor and coal is seriously interfering with the 
potash-brine evaporation in Nebraska, which 
was yielding about 90 tons per day. 

The production of explosives and consequent 
consumption of nitric acid boa increased 
enormously. The nitric acid is still almost en- 
tirely made from Chili saltpeter, but synth^io 
nitrogen plants are under process of oonstruo- 
tion, and we have large quantities of coal-tar 
ammonia which can be used for munitions if 
necessary. 

Before the war 40,000 tons of barite were 
imported from Germany for the manufacture 
of lithopon& Now five companies ore produo* 
ing this article from deposits in TenneeseA 
Kentucky, Virginia, and Missouri. 

The smelting of all metals, iron. nnc. 
copper, antimony, tin, mercury, etc., and their 
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alloys has increased to meet the ooimtiy’s 
needs. 

Domestic supplies of manganese and pyrite 
have been augmented. 

These are bnt a few inatanoes of our chem- 
ical progress. The matter can be summar* 
ized by saying that American chemists haTO 
met the country’s needs as ably and com- 
pletdy as did the chemists of Germany. We 
can go forward with every confidence of no 
serious shortage of the many chemical prod- 
ucts required for domestic consumption. 

THE AHERICAN METRIC ASSOCIATION 

The association will meet in Pittsburg on 
December 28 and 29 under the presidency of 
Dr. George F, Euns, of New York. The 
first two sessions are to be held in conjunc- 
tion with the Section on Social and Eco- 
nomic Science of the American Association 
for the Advancement of SoiencOi The pro- 
gram will be as follows: 

nUDAT, DBGlMBia 28 

2 P.M. ICr. George W. Perkins, of New 
Yorir, and Mr. J. W. McEachren, of the 
Crane Company, Chicago, will present papers 
for discussion. 

Friday evening will be free for the opening 
session and reception of the American Asso- 
ciation for the Advancement of Sdenoe^ 
with which the American Metric Associa- 
tion is affiliated. 

BATUBDAT, DBOBMBIB 29 

10 A.M. The officers will render their an- 
nual reports. These will be followed by Dr. 
William C. Wells, chief statistician of the 
Pan-American Union; Mr. Henry D. Hub- 
bard, of the United States Bureau of Stand- 
ards, and others dealing with the general prob- 
lem of international standards and their appli- 
cation to important industries in the United 
States and Canada. 

2 P.M. Dr. John A. Brashear, past presi- 
dent of the American Society of Mechanical 
Engineers, will introduce the speakers who 
ha^e prepared papers for the Standards Com- 
mittee of the American Metric Association. 
Engineers and bosini^ men are especially re- 


quested to attend this session. Technical 
problems in connection with the general use 
of metric weights and measures will be given 
special attention at this time, 

6.80 P.M, An informal Metric Dinner” 
will be served at the Hotel Bohenley, The 
charge will be two dollars per cover, and those 
who desire to attend are adced to leave their 
names at the hotri office. 

6 P.M. The final session in the Hotd Schen- 
ley, at which time officers for the ensuing 
year will be elected, and necessary business 
disposed of. The present rapid metric prog- 
ress and the beet methods for final success will 
be discussed by leaders in the metric move- 
ment 


SCIENTIFIC NOTES AND NEWS 

The secretary of agriculture has anTiAimrtflil 
the appointment of Dr. John Bobbins Moblar 
as riiief of the Bureau of AniTnal Industry of 
tile United States Department of Agriculture. 
Dr. Mohler succeeds the late Dr. Alonso D. 
Melvin, who died on December 7. Dr. Mohler 
has been in the service of the Bureau of Ani- 
mal Industry since 1897, and has been as- 
sistant chief of the bureau since July 1, 1914. 
During the long illness of Dr. Melvin, Dr. 
Mohler performed the duties of acting diief os 
well SB tiiose of chief pathologist 

A PORTRAIT of Professor Thomas 0. Ohsm- 
berlin, head of the deportment of geology and 
paleontology at the University of Ohioago, haa 
been presented to the university by graduates 
and former students of the department 

Db. Liohtner Wither, professor of psychol- 
ogy in the University of Pennsylvania and 
director of the psychological laboratory and 
clinic, sailed last week for Europe. He ex- 
pects to have the direction of sooisl service 
work in a foreign country under a commis- 
sioner appointed by the War Oonnoil of the 
American Bed Oross, and haa been granted 
leave of absence by the university for the re- 
maider of this year. During Dr. Witmaria ab- 
sence, Dr. Edwin B. Twitmyer will be acting 
director of tiie psychological laboratory and 
olinio. 
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FMMuoft Amov Julius Oablsok, othsir- 
maa of the dspartment of phTsiology, at the 
UhftenitT of Ohicago, has been assigned to 
the Sanitary Oorpa of the United States Amy 
and is expected soon to be in France. 

AasiaTAiffT PaorsaaoR Frideriok E. Bbxit- 
HUTp in ohazge of municipal chemistry in the 
department of ohemistry in the College of the 
City of New York, has been appointed di- 
rector of food conservation by the United 
States Qovemment Food Commission, to cover 
the territory of Greater New York City. 


Db. Hugo Dqguer, major in the ordnance 
department, U. S. H, is in charge of the Ord- 
nance Inspection at Lowdl, Mass., including 
aooountability for all materials of United 
Static property, production progress, shipping, 
and hallistio inspection. 


AjiTHUB H. Nqbton, vice-president, and 
head' of the department of mathematioa of 
Elmba OoUeget, has been granted a leave of 
absefOi for the remainder of the year. He 
saileA lor Franoe on December 12 to take 
chared a Young Kens’ Christian Association 

Abthub W. Browioe, of the de- 
parUb^ln chemistry of Cornell University, 
has ii|d ^typointed chemical expert of the Ord- 
nance D^;«rtment He will continue his 
work S8 Oomdl University. 


Kjb Ram KoBuBim, instructor in the de- 
partment of bacteriology of Oregon Agrical- 
llifl OoDege^ has been commissioned as diet 
Jlsdtenant in the Sanitary Corps of the 
‘ ifebwi States Army. According to orders he 


|na Atported at Letterman Hospital, San Fran- 


To Dr. Edwin F. Hirsch, of the department 
of pathology, of the University of Chicago, has 
been given leave of absence for service on the 
medical staff of the Officers’ Beserve, United 
States Army. 

Db. Okablbs W. Sthjbs, of the United 
States Public Health Bervioev has been given 
jurisdiction over sanitary affairs in the none 
about Camp Hancock, near Augusta, Oa., and 


will work in cooperation with the health forces 
already in operation there. 

Dr. Gustav F. BumoiB, for the last three 
and a half years director of the H^enio In- 
stitute for LaSalle, Peru, and Oglesby, Illi- 
nois, has resigned that position to become 
director of the State H^enio Laboratory of 
Nevada, University of Nevada, Beno. 

Provessob C. L. KoArthur, bacteriologist, 
University of Arkansas, has been appointed to 
be assistant bacteriologist In the department 
of bacteriology at Oregon Agriooltaral Col- 
lege. 

Tub council of the Institution of Civil 
Engineers of Great Britain has made the fol- 
lowing awards for papers published in the 
proceedings without discussion during the 
session 1916-17 ; A Watt gold medal to Major 
H. S. B. Whitl^ (Neath) ; Telford premiums 
to W. 0. Popplewell (Manchester), H. Car- 
rington (Woodley, Stockport), Dr. A. Au Stod- 
dard (Bournemouth), A. £. L Ohorlton (Lin- 
coln), and B. M. Samudson (Bangoon); the 
Manby premium to R Bleasby (Perth, WAu) ; 
the Webb prize to J. B. Ball (London), and 
the Howard (Quinquennial prize to Dr. W. 0. 
Unwin. 

SBonoir K of the American Aasodation for 
the Advanoemant of Science has arranged for 
a aymposium at Pittrimrgh on the “ Me dical 
lessons of the war.” Lieutenant Qtorg^ 
Loewy, of the French Army, is expected to 
give the principal paper. 

Tub hird annual meeting of the Mathe- 
matical Association of America will be held 
at the University of Chicago on Thursday and 
Friday, December 27-28, 1917, in oonjunotion 
with the Chicago Section of the American 
Mathematical Society which meeta on Friday 
and Saturday of the same wedi. The program 
reports of standing committees will be pre- 
sented as follows: 

1. Committee on Natkemstloal Beqaireounta. 
*<8cientifle Investigations of tlie eonuiiittae,'’ Prch 
feesor A. B. Orathome, University ‘of TUfaMs, 
''The work of a eommittee Tepreaenting the Cen- 
tral Amoelation of Sdaaefl and Mathematlea 
Teachers/’ Mr. J. A. Foberg, Crane Junior Col- 
lege, Ghioago. 
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2. OominlttM on Idbrarlos. DbeoMioa opened 
bj ProfoMor H. B. Blnnght, UniTeraitj of CBiietge, 

B. Oommitteo on Mnthemntlenl Die^nwy. Pie* 
liminniy report hy the eheinuAn, Profenor B, B* 
Hedriel^ UnlTenl^ of MlnooiL 

At a meeting of the teachers of physics in 
Indiana colleges held at Bloomington, Indi- 
ana, on December 10, steps were taken toward 
an organisation of the physics research woric 
throughout the state. Dr. A. L. Foley» head 
of the physics department of the UniTersity 
of Indiana and chairman of the Scientific Bo- 
search Oommitteo of the State Council of De- 
fensob was chosen as director of this move- 
ment It is hoped that this organisation will 
survive the war period and prove a valuable 
aid in developing research work in physical 
science in Indiana. 

PaorBSSOR Oeorob Barton, lecturer on phi- 
losophy at Harvard University and editor of 
Isia, gave at the University of Chicago a 
public lecture^ with illustrations, on Decem- 
ber 7, hiB subject being ** Science and civilisa- 
tion at the time of Leonardo da Vinci.” 

Dr. WiLLUM Curtis Farabee, curator of 
the American section of the University of 
Pennsylvania Museum, lectured on “ Explora- 
tion in the valley of the Amazon,” before the 
Geographic Society of Chicago on December 
14. 

Biohard Swan Lull, professor of vertebrate 
paleontology at Yale University^ gave an il- 
lustrated lecture on the Luther Lafflin Kellogg 
Foundation, under the auspices of the Phi 
Beta Kappa Society at Butgers College, on 
December 7. His subject was “ The pulse of 
Ufa” 

The governors of the West Ham Municipal 
Central Secondary School, London, plan to 
oaU the institution "The Lister School,” to 
perpetuate the association of Lord Lister with 
the borougL 

The death is announced at the age of fifty- 
seven years of Dr. Bamon Guitaras for many 
years prof^r of surgery in the New York 
Post Graduate Hospital. 

WiLLUM MoKniqht Bitter, the astronomer, 
formerly connected with the Nautical Almanac 


Office and there closely associated with the 
work of George W. Hill, died on November 6, 
at his home in Pottsgrove^ Pa., at the age of 
seventy-one. In his earlier astonomloal 
career he beoamo, through Professor Watson, 
of Ann Arbor, greatly interested in the com- 
putation of orbits for minor planets, and dur- 
ing the later years he devoted special study to 
the problem of the general pertaibations of 
those planets. 

Db. Ami Jacques Maohot, chief surgeon of 
the American hospital at Neuilly, died sud- 
denly on November 25. 

Dr. J. Pbtrot, professor of surgery at the 
University of Paris and senator, has died at 
the age of seventy-four years. 

F. C. Barraza, professor of organic chem- 
istry at the University of Buenos Airei^ has 
died, aged fifty-five years. 

We learn from Natura that tiie death is an- 
nounced, while leading his platoon during one 
of the recent advances in France^ of Second 
Lieutenant F. Entwistle, second assistant at 
the Observatory, Cambridge, aged twenty-one 
years. Mr. Hartley, first assistant at the 
Cambridge Observatory, was killed on the 
Vanguard on July 9. The double tragedy ex- 
hausts the staff of the observatory, as distinct 
from the Solar Physics Observatory, except for 
the director. 

In view of the many unusual conditions due 
to the war, it has been deemed inadvisable to 
hold a meeting of the Association of American 
Geographers this year, and the meeting 
planned for Chicago has been abandoned. 
Professor Bobert DeO. Ward’s presidential 
address, entitled "Meteorology and aviation: 
some practical suggestions,” will be published 
in the near future. This, and other papers 
prepared for the meeting, will appear in the 
Annab for 1018. 

After serious consideration and correspond- 
ence with all ezhibitoTS, the managers of the 
Chemical Exposition have decided to abandon 
plans to bold a Chemical Exposition in Ohi- 
oago in the Spring. This action was taken 
because of insufficient support secured to make 
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A Uvse AXkd npratcntatlTe espoaition, all fha 
aodiibiton iriahiag to oonflne their efforta 
toward mating the FourUi National Ezpod- 
tion of Ohemioal Induatriea in New York» 
week of September 28, 1918, the greateat event 
in the hiatory of American Ohemioal Induatry. 

Ths diieotoia of the Fenger Memorial Fund 
announce that the aum of 9500 has been set 
aside for medical inveatigation, the money to 
be used to pay a worker, the work to be done 
under direction in an eetabliehed institution, 
which will furnish the necessary facilities and 
supplies free. It is desirable that the work 
diould have a direct clinical bearing. Ap- 
plications with full particulars should be ad- 
dressed to Dr. L. H^toen, 637 S. Wood St, 
Chicago, before January 16, 1018. 

A NATIONAL institute of malariology is about 
to be established in Italy; it will be a part of 
the department of agriculture. Its objects are 
to investigate the relations between malaria 
and agriculture; to study experimentally and 
otherwise the direct and indirect causes of the 
unhealthiness of malarial districts; and to or* 
ganise and direct a campaign against those 
causes, and particularly against the AnopAeZss. 

Mr. noDGK, British minister of pensions, re- 
ceived on September 17, e private deputation 
from the Roehampton Hospital Committee 
regarding the proposal to establish a national 
experimental laboratory for the purpose of de- 
signing and oontrolling the manufacture of 
artificial limbs for disabled soldiors. By ex- 
perimentB* and by making full use of the ex- 
perience of men who had been fitted with arti- 
ficial limbs, it was hoped, the deputation sug- 
gested, to improve greatly the types of limbs 
supplied at present Mr. Hodge declared his 
intention of taking immediate steps to seek 
the necessary funds for the establishment of a 
National Experimental Laboratory which 
might ultimately become a national factory 
for manufacturing limbs. For the present, 
however, he was opposed to the establishment 
of a national factory. It was, in his view, es- 
sential that the committee of management of 
the National Laboratory should be small, rep- 
resentative of surgeons and mechanical experts, 


and distinot from any oommittee managing 
hospitals for limbless men. The laboratory 
committee would be directly responsible to the 
Ministry of Pensions, and would bo empow- 
ered to ensure that the improvements which 
they recommended should at once be intro- 
duced into manufacture of artificial limbs. 

It was proposed to submit a plan for estab- 
lishix^ a central organisation of engineers and 
educationists to a conference of engineers 
from all parts of the ooimtry which was held 
at the British Institution of Oivil Engineers 
on October 25. Sir Maurice Fitxmaurioei, 
president of the institution, presided and the 
honorary organisers of the movement are Mr. 
A. P. M. Fleming (British Westinghouse 
Company, Trafford Park, Manchester) and 
Mr. A. £. Berriman (chief engineer, Daimler 
Company, Coventry). The plan suggested, 
which includes the reinstatement of the best 
ideals of the old system of ai>prenticedup, pro- 
vides for the setting up by engineering firms 
of a central bureau for the better coordination 
of engineering training and the appointment 
of a representative committee of engineering 
and educational Interests to initiate action. 

UNIVERSITY AND EDUCATIONAL 
NEWS 

A ORNERAL Science Hall, erected at a coat of 
$60,000, is under construction at Defiance Col- 
lege, Defiance, Ohio. It will be a three story 
building and is expected to be completed by 
next July. 

Tiik Provost Marshal General has sent the 
followbg telegram to the governors of all 
states; 

Under such regulations as the CAiief of Engi- 
neers may prescribe a proportion of the stadents, 
as named by the school faculty, pursuing an engi- 
neering course in one of the approved technical 
engineering schools listed in the War Bepartmsat, 
may enlist in the Enlisted Beserve Corps of the 
Engineer Department and thereafter, upon pre- 
sentation by the registrant to his local board of a 
oeriifleate of enlistment, each eertifleate diall be 
filed with the Questionnaire and the registraat dull 
bo placed la Olase 5 on the ground that be la ill the 
military eervioe of the United Statea 
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Db. Oharleb T. P. Fenitbl, for fifteen yean 
state chemist in Ohio, and later professor of 
chemistry in the Oinoinnati Oollego of Phar- 
macy, has been appointed to the choir of 
materia medica at the University of Oincin- 
nati to fill the vacancy created by the death of 
Dr. Julius Eiohberg. 


DISCUSSION AND CORRESPONDENCE 
A TXXAS lirrBOR 

On October 1, at about 10:30 p. h., on un- 
usually bright meteor appeared over the cen- 
tral port of Texas. The undersigned promptly 
made arrangements to sooure information on 
its appearance throughout the statei, while the 
phenomenon was yet fresh in the memories 
of those who saw it. Notes from some three- 
score observers have been secured. From 


servers agree that at first the li|^t of this 
meteor was small. Increasing rapidly In 
brilliancy» it terminated abruptly with an ex- 
plosion at some oonaidmble diatunna above 
the ground. To the most distant observers it 
appeared to reach the horixon. Over an area 
of some 160 miles in diameter, north ol Ban- 
dera Oonnty, sounds like that of thunder were 
heard from three to five minutes after the 
meteor disai^ieared. At Brady and at one or 
two other plaoes, these sounds are reported to 
have been strong enough to shake buildings 
and to cause dishes and windows to rattle. 
The light in the same region is likened to 
strong lightning and it is said to have been 
blinding to some observers. The usnsl thin 
cloud of dust high in the sky was noted by 
several parties, who say it could be distinctly 
seen for 40 minutes after the falL 
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these it appears that the place where this 
aerolite fell must be somewhere in or near 
Kimble County. The observed directions all 
converge toward this county. Evidently the 
path this meteor followed was at a consider- 
able angle to the horison and had a course 
from northeast to southwest Nearly all ob- 


The meteor was observed over the entire 
state, from the Qulf to the Panhandle and 
from the northeast counties to the for moun- 
tains west of the Pecos, a distance of nearly 
six hundred miles. Several parties who saw 
the bright body at a distance of about SOO 
miles or lees, report hearing a swishing or 
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biudDg sound, vhioh seemi to have been 
simultoneoua wiUi the appearance of the 
light Thia conuaunioation is prompted chiefly 
by a desire to learn if snoh sounds haye been 
preyioualy reported as being connected with 
meteoric falls. Sereral circumstances in the 
present case indicate that this sound was real, 
and not pgyohologioal. May it have been the 
indirect result of some form of dectrio 
energy! One observer seems to refer this 
sound to objects attached to the ground. 

J. A. Uddsh 

Ausmr, Tkzas, 

October 22, 1017 

ON THE COLLOID CHEMISTRY OP 
PBHLINO'B TEST ' 

To Tus Editor or Science: Fisoher and 
Hooker make the following statement in their 
article '*On the Colloid Chemistry of Fob- 
ling’s Test,” page 607, Soienoe: 

Formaldshjdd reduces FehUng's solution not 
only to the ordinaiy cuprous oxide, but to the 
metaUlo copper. The copper comes down in col- 
loid form, but as this happens, a second reaction 
ensues in whldi the metallic copper acts upon the 
formaldehyde and decompoees it with the libera- 
tion of hydrogen. The liberation of hydrogen con- 
tinues for hours, until either all the formaldehyde 
has been decomposed or all the copper salt has 
been reduced. 

In a study on the preparation of colloidal 
gold solutions by Dr. J. H. Block and myself 
(which is being reported by Dr. Black at 
the present meeting of the A. M. A. at New 
York), question arose regarding the probable 
explanation of the mechanism by which neu- 
tral sols are obtained although distinctly al- 
kaline (to alisarine) sols should result from 
the proportions of reagents employed. I sug- 
gested the hypothfisia that the colloidal gold 
acted as a catalytic agent to oxidixe the free 
formaldehyde to formic acid, which latter 
reacted ?rith the potassium carbonate respon- 
sible for the alkalinity. 

It occurs to ihe therefore that it would be 
better to picture the colloidal copper func- 
tioning as a catalytic agent whi^ ozidixes 
the HOHO in part, the remaining partserring 
to reduce the copper salt The idea advanced 


by them that colloidal copper is produced is 
certainly reasonable; it is very difficult to 
understand how formalddiyde would liberate 
hydrogen. Lotna Bosenbebc 

DEPABnoDn' or Ohxmibtbt, 

BATLoa Medical OotiLioi 


SCIENTIFIC BOOKS 
The Fundatnenida of Botany, By 0. S. 

Gager. Philadelphia, F. Blakiston’s Sons 

& Oo. 

We are fortunate in the United States in 
having a number of excdlent dementary bo- 
tanied text-books, written from different 
points of view. Frofeasor Ooulter has fur- 
nished an admirable beginners’ book conceived 
from the standpoint of the head of a botanical 
department in a large university, who is at the 
same time an educational expert From the 
hands of Mr. Bergen, whose recent demiBe we 
all deplore, we have had a succession of wdl- 
approved texts, written by one thoroughly in 
touch with instruction in the secondary 
schools. Professor Ganong has put forward 
from time to time books which reflect the 
outlook of the teacher in college work. The 
present volume comes from one who is the 
director of one of the most important botanic 
gardens in the country and who has, at the 
same time, made it his business to get into 
touch with his community, primary and sec- 
ondary schools as well as the general public, 
in the closest possible manner. Thore con be 
little doubt, particularly at tho present junc- 
ture, when the general public under the spur 
of patriotism and necessity, has largely aban- 
doned its usual attitude of indifference 
toward plants, that Dr. Gager’s book will 
prove extremely useful. 

The relation of the author to his subject is 
admirable^ as is shown by the following cita- 
tion (p. 193). 

... In fact, we may say that our Ignorance of 
life-processes greatly exceeds our knowledge. 
Very much more remaLns to be ascertained than baa 
already been found out; for example, what h 
protoplasmt Nobody really knows. We have 
analysed the substaace chemically, we have eare- 
fuHy examined and tried (but without complete 
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■Bflpww) to dotoribo tto itroetuo. ^o bium tt It 
mom ihta mordy % chomtool oompoo&d. It !■ o 
Uttorleal tahttifliee. A mtcih, m noh) it Bot 
*Tha moUl and parti of which a watdi li madoi 
havir It It troOr a paat hlttory; bnt the watch 
comet from the handt of itt nuJmr dt nave, with- 
out any pact hittoxy at a wotoA But not to the 
plant It hat an anecetry at a oeU; its proto- 
plaam hat what we may call a phytiologioal mem- 
ory of the put. It It what it it, not merely be- 
cante of Its preaent condition, bat becante Ita an- 
oettral oellt have had certain ezperiencai. We 
can nerer undentand a plant protoplait xnerelj by 
itadylng it; we mutt know tomething of ita gene- 
alogy and ita pact hiatoiy* 

It will be noted that although a phyaiolo- 
giat in outlook, he has properly emphaaiaed 
the hittorioal and structural point of view so 
often and so deplorably neglected by the oul- 
ti^atora of disembodied plant phyaiology. 
The author obviously oonaiden that living 
matter is to be studied tn vita rather than in 
vitro (whether in glau models or merely in 
chemical glaasware). By his broad outlook 
bo has avoided the narrows which lead, on the 
one hand, into the ancient Scylla of ayste- 
matic botany, or, on the other, into the more 
modem Charybdis of plant physiology. 

The book is admirably printed on thin 
paper, BO that its more than six hundred 
pages and well over four hundred illustratioiia 
make a conveniently thin and fleaible volume, 
which ia rendered still more useful by soft 
covers and rounded corners. The illustra- 
tions, whether original or borrowed, are for 
the most part good, and in some instances are 
of striking excellenoe. An adequate amount 
of space is given to the important themes of 
genetics and evolution, while the historical 
aide is not neglected. Dr. Gager^s work 
should be in the hands of every teacher of 
botanical science, and by its broadness and 
balance is admirably adapted for use in 
schools where the one-sided teaching of the 
facts of botany is by necessity and common 
sew excluded. The general text is accom- 
panied by a laboratory guide, which is in- 
geniously contrived to avoid repetition and 
equally emphasises struoture and function. 

S. 0. JxnuT 


SPECIAL ABTICLB8 

WHT CHLOAOTOBia It A IlOU POWUtftJL 
AMO DANOnOOt AMBiTHRIC 
TKAM BTHSa 

Amr one aocustomed to administering an- 
esthetics has observed that the amount of 
chloroform necessary to produce deep narcosis 
is less than that of ether; also that the period 
between slight and deep anesthesia is shortsr 
and the lethal dose smaller with chloroform 
than with ether. These difFerences in the 
effects of other and chloroform led Hewitt to 
state in his book on ^ Anesthetics ” that 
chloroform ia seven or eight times more power- 
ful as an anesthetic than ether. In chloro- 
form poisoning it la known that many of the 
organs, particularly the liver, are very seri- 
ously injured, while it is more difficult, or im- 
possible in many instances, to produce such 
injuries with ether. 

It is now recognised that in both chloroform 
and ether anesthesia oxidation is decreased or 
rendered defective, as is indicated by the de- 
creased oxygen intake and carbon didtide out- 
put and the appearance of certain incompletely 
oxidized substances such as jS-ozybutyrio and 
diacetic acids, and acetone. The decreased 
oxidation in anesthesia with resulting acidosis 
is much more likely to occur and to a much 
greater extent with chloroform than with 
ether. 

Using practically all the means by which it 
is known that oxidation can bo increased in 
an animal, as, for example, by food, by in- 
creasing the amount of work, by fight, or by 
thyroid feeding, we have found that there is 
always an accompanying increase in catalase^ 
an ensyme in the tissues which possesses tiie 
property of liberating oxygen from hydrogen 
peroxide. We have also decreased, or rendered 
defective, the oxidative processes in animals, 
as, for example, by decreasing the amount of 
work, by starvation, by phosphorua iioiaoning, 
or by extirpation of the pancreao, thus pro- 
ducing diabetes, and have found that than is 
always a corresponding decrease in oatslassw 
From these results it was condluded that it is 
probable that catalase is the ensyme in the 
body principally responsible for oxidation. 
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The objeot of tha pnw&t isteidgation waa 
to dotemine If oattlaao ii dfiomaed mon 
onioUy and mora eKtonsiYaly during ehloxo- 
form anesthcaia dian duriog ether aneitheria 
IMuralld with the greater deoteaae in ozida- 
tioQ and the quicker and more powerful ae* 
tion of chloroform. Gate were uaed in the 
e^parlmenta. The aneethetioa were admin- 
istered hy buUding air through ether or chloro- 
form in a bottle which was connected by a 
robber tube to a cone adjuated to the snout of 
the animal. The catalase content of the blood* 
taken from the external jugular vein* waa de- 
termined before the administration of the an- 
esibetio and at mterrals of 16 minutes during 
the administration. The determinations were 
made by adding 0.5 o.c. of blood to 250 0 , 0 . of 
hydrogen peroxide in a bottle at 22” 0. and 
as tiie oxygen gas was liberated it was con- 
ducted through a rubber tube to an inverted 
graduated cylinder previously filled with water. 
After the volume of gas thus collected in ten 
minutes had been reduced to standard atmos- 
pheric pressure* after resulting volume was 
taken as a measure of the amount of catalase 
in the 0.6 c.c. of blood. The bottles were 
shaken in a shaking machine during the de- 
terminations at a rate of about 180 double 
shakes per minute. 

The average amount of oxyffou liberated by 
the blood of three cats previous to the admin- 
istration of ether was 812 0 . 0 .; that liberated 
after the animals had been under ether for 16 
minutes was 740 00 .; that after 80 minutes of 
ether anesthesia, 030 cc.; that after 46 min- 
utes* 476 cc.; that after 60 minutes* 480 co.; 
after 75 minutes* 400 cc.; and that after 90 
minutes* 880 oc. It will be seen that the cata- 
lase of the blood waa gradually decreased dur- 
ing the 90 minutes of ether anesthesia* as is 
indicated by the gradual decrease in the 
amount of oxygen liberated* and that at tibe 
end of 90 minutes the catalase had been de- 
creased by about 64 per cent.* as is indicated 
by the decrease in the amount of oxygen 
liberated from 612 00 . to 880 00 . 

Similarly detenninations were made of the 
catalase of the blood of oats previous to chlo- 
roform anesthesia and at intervals of 16 min- 


utes during the anesthesia. The overage 
amount of oxygen libented by the Uood of 
three eata previoua to the adminiatration of 
chloroform waa 900 qjq ; that liberated after 
the animals had been under chl orofor m anes- 
thesia for 16 minutes was 525 o.a ; that after 
80 minutes, 826 0 . 0 .; that after 46 minutes* 
884 ox.; that after 60 minutes* 820 ox.; after 
75 minutes* 880 0 . 0 .; and that after 90 min- 
utes* 810 ox. It will be seen that the chlo- 
roform produoee a very abrupt decrease in the 
catalase of the blood during the first fifteen 
minutes of the administration os is indicated 
by the decrease in the amount of oxygen liber- 
ated from 900 to 625 o.c.* and that at the end of 
90 minutes the catalase bad been decreased by 
about 66 per cent., os is indicated by the de- 
crease in tiie amount of oxygen liberated from 
900 to 810 O.O. 

By comparing the decrease in the catalase 
produced by ether and by chloroform it will be 
seen that the ether produced a gradual de- 
crease as is indicated by the gradual decrease 
in the amount of oxygen liberated by OA o.e. 
of the different samples of blood from hy- 
drogen peroxide* whereas chloroform produced 
a very abrupt decrease daring the first fifteen 
minutes of narcosis os is indicated by the 
great decrease in the amount of oxygen liber- 
ated from 900 to 826 c. a 

We have shown that small amounts of chlo- 
roform or ether added to blood in vitro destr o y 
the catalase of the blood very rapidly. We 
have also shown that the liver is the organ 
in which catalase is formed* given off to the 
blood carried to the tissues. 

The explanation that suggests itself for the 
decrease in the catalase of the blood produced 
during chloroform and ether anesthetia is the 
direct destruction of the catalase of the blood 
by the anesthetic and the decrease output of 
the catalase from the liver brought about by 
injury of the liver by the anesthetic. The 
moro powerful and dangerous effect of chlo- 
roform as an anesthetic is attributed to the 
fact that chloroform is more potent than ether 
in producing a decrease in catalase* both by 
direct destruction of the catalase of the blood 
and by injuring the liver* thus dScreasinf the 
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output of catalase from this orgui wiHi re- 
sulting decrease in oxidation. In fact it is 
probable that the cause of anesthesia is to be 
found in the decrease in the ozidatlYe proc- 
esses particularly of the nervous system pro- 
duced presumably by ihe destmotion of the 
catalase by the anesthetic The specifio action 
of anesthetics on the nervous system, accord- 
ing to this hypothesis, is due to the greater 
solubility of the lipoids or fat-like substances 
of nervous tissue vhioh facilitates the entrance 
of the narcotic into the nerve cell and thus 
exposes the contained catalase more directly to 
the destructive action of the drug. 

W. E. Bdboi 

PHTSIOLOOIOAI. liABOSATOaV or THB 
ITkivzbsxtt or iLLmozs 


THB AMERICAN ASSOCIATION OP 
VARIABLE STAR OBSERVERS 
Tbs formal organisatioii meeting of the Ameri- 
can Association of Variable Star Observers was 
held at the Harvard Oollege Observatory, 0am- 
bridge, BCoss., on November 10th and was attended 
by 26 or more members, almost all of whom are 
active participants in the observation of variable 
stars. The meeting was called to order by Wm. 
Tyler Oleott, who for the past six years has acted 
as seeretaxy of the infonoal assooiatlon, and A. B. 
Borbeek was appointed temporary dudrmaa. A 
carefully drawn up constitution was read and ac- 
cepted and then the oflieers and council members 
of the sssoeiation were duly elected. D. B. Pick- 
ering, of East Orange, N. J., was elected preaideait; 
H. 0. Bancroft, Jr., of West Oollingswood, N. J., 
vice-president; W. T. Oloott, of Norwich, Oonn., 
secretary, and A. B. Borbeek, of North Abington, 
Mwas, treasurer. The four members of the coun- 
cil are Professor Anne 8. Young, of Mt Holyoke 
Oollege Observatory, J. J. Orane, of Sandwich, 
ICass., for two years, and Miss H. IL Swarta, of 
South Norwalk, Coiul, and 0. T. McAteer, of 
PHtshurgh, Pa., for one year. 

While waiting for the result of the Section to 
be announced by the teUers, a general dlsenssion of 
,the most suitable else of telescope for the use of 
the obeervers was opened up, and lately a dlseus- 
don of plans for the most qrstamatie observation 
of the 800 or more variable stars under research 
was also freely indulged in. 

In taking the chair as the first presldant of the 
association, Ifr. Pickering reviewed. In a few 


words, the past addsvementi of the Variable Star 
Observers, and mentiodked tiidr alms for the fu- 
ture. 

Tea was kindly served by ths director of the ob- 
servatory in the afternoon, and than lantern sUde 
exhibits were given, one by Miss A. J, Osnnoa, 
showing some of the edestisl wonders as revesled 
in the photographio tdeecopes, and another by Mr. 
Leon OampbeU, Ulostratlng the progress of the 
study of the star 8S Qygni and wtot attempts are 
being made to fathom its seemingly irregular vari- 
ations, both In light and period. 

While an inspection of the work of the observ- 
atory was being made, the more experienced mem- 
bers observed this same SB Gygnl in the eomfort- 
able 12-ineh Polar Telescope, aU under like eondi- 
tions, and the result of the estimates of the 17 
observers was that the star was then of the mag- 
nitude 11.21, with a probable error of 0.12 magni- 
tude. 

At a short meeting of the eonnoll, three noted 
variable star observers were elected to honorary 
membership, Professor B. 0. Pickering, director 
of the Harvard Observatory; Bev. J. Q. Hagen, 
director of the Vatican Observatory, Borne, and 
Professor J. A. Parkhurst, of the YerkCs Observa- 
tory. Professor Pickering was also elected as the 
first patron of the association. 

The council also elected nine members to life 
membership and ths total membership therefore 
numbers 84, of which 72 are active; 9, life, and 8 
are honorary members, with I patron. 

A sumptuous banquet was served in Boston that 
evening at which 20 members and four guests were 
present. Interesting after dinner speeches wen 
mads by Professors Pickering and Bailey, and Wm 
Cannon and Mr. Oloott, Mr. OampbeU aetiag as 
toastmaster. 

The meeting was considered the climax of aU 
those yet held and marks the successful launching 
of a foU-fledged association in America for the 
regular observation of variable stars by a group 
of amateur and professional astronomers, iriiich hsi 
been doing exeeUent work along this line for some 
yean past, and which bids fair to bs oven mon 
useful to science in the near future. 

Several cominitteeB wen appointed bj the presi- 
dent to eonrider the matter of tsleecopea, eharts 
and lehemes of work, and it was voted by the 
council to hold the spring meeting at Bast Orange, 
N. J., on May 6, 1818, at the invitation of Presi- 
dent Pickering. 

Por those memben who remained In Boston 
until the next day, an exearsUm was arranged to 
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yIhU the Bhw BOD ICataordlogleAl Obterratorji 
iriitft Profenor BC^dla wu most attentlTe and 
iplnliiwd in detail the inveetlgationa he la earr;- 
Ing on there. 

The o ppftftuid ty for interested parties to enroll 
themaeWee aa charter members remains open until 
Seoember 81, 1917, and all soch peraoxu are inylted 
to Join the asaoeUtion, to whom eopiee of the oon- 
ftittttlok will be sent upon application to the seo- 
retaiy, Wm. Tyler Olcott, 68 Ohnrdi Street, Nor- 
wdeh, Conn. Ib 0. 

BOSTON MEETING OP THE AMERICAN 
CHEMICAL SOCIETY. IV 

DinnON OP PHTBIOAL AND INOBOAKIO OHBlCieTBT 

H. P. Talbot, Chainnan 
B. B. Millard, Secretary 

/oifit Meeting lofth Division of Orgaeiio Chemis- 
try, Wednesday Morning 

1. r«o neio laboratory instruments: Asthus John 
Hopkinb. 

(a) A buret-mierometer. 

A reading devlee which permits of correct read- 
Inga to .001 e.e. 

(b) A balance for drri-jear stodents. 

A three-arm balance with non-remorabla rldera 
in a glass and alamlnnm case. A distlnotiye arrest. 
The bearings are of stellite and the arms of invar 
tape. The ratio of the arms is such that the 
weight used is to the load aa 4: 1. 

8, Water-lag ia a bvrct; AaTUXTt John Hopxin8. 

A study of the amount of pure water clinging 
to the si^ of a buret, under different speeds of 
discharge. The rule is deduced that, in order that 
emparable readings may be obtained, the dls- 
diarge should not be faster than 18 to 16 seconds 
per cubic centimeter. 

Limits of MMduaUty in ehemistry: K. T. 
Bacon. The ohanees for variation become less and 
laea as eomplezity of stmeture la reduced, but now 
that wa recognise atoms as being compoeed of 
many parts is it not proper to recognise that at 
least the individual molecule, if not the atom 
itself, may have an Individuality f Probably each 
atom would have a normal arrangement of the 
multiplielty of parts going to build up the atom, 
but the question is raised whether it is not prob- 
able that owing to imperfect elasticity these fre- 
quently stand out of the normal positira with ref- 
erence to each othw and reduelng their tendmey to 
eomblae so that frequently many times as many 
eoltisions are neoessaiy before completion of eom- 
bination as would be called for by theory. 


A new hydrate of Ume: H. W. Ghabuton. 
This hydrate of lime possessea marked plastielty, 
and differs from the ordlnsfy OaO-H^ in contain- 
ing a considerably less amount of water. Ita 
method of formation predudes the possibility of 
its being a mixture of OaO and OaO H/). One ex- 
ample of its fbnnation comprises digesting 
Ca0.H,0 with ten times its weight of water at 
286 pounds pressure for a couple of hours. The 
resulting plastic material contains but slightly 
more than 16 per cent water of combinatUm 
while it originally contained over 84 per cent, and 
its Bpecido graidty is but 1.96, while that of 
Ga0<H,0 is about 8.078. This Is remarkable u 
it would naturally be supposed that the spedfle 
gravity would lie some place between that of 
CaO -3.25 and that of OaO -8.078. 

An investigation of the reaction “between aali- 
mony and the solutions of sodium in liquid 
monia. Edward B. Pick. Solutions of sodium in 
liquid ammonia of concentrations from 0.0049 to 
1.2488 gm. atoms of sodium per liter of liquid 
ammonia were sealed in glass bombs with an ex- 
cess of antimony and allowed to react at room 
temperature for from two months to a year. A 
dork-brown, slightly soluble compound first 
formed, after which a dark-red solution appeared 
and the pradpiUte dissolved. The ratio ot anti- 
mony to sodium m the solution does not eorre- 
ipond to a small integral number and diauged 
with the concentration of sodium. The ratio 
Sb/Na changed very rapidly in dilute solutions 
from a value of Sb/Na = 1.98 to a maximum of 
6b/Na = 2.333 at a sodium concentration of about 
0.4N, after which there was a slight decrease to a 
value of 8b/Na = 2.254 at a concentration of 
1.248 Two plots of the results were shown, one 
the ratio Sb/Na against the concentration of 
sodium, and another the log. of the sodium eon- 
centratlon against the ratio Sb/Na. In both these 
plots the raults lay on a smooth curve. The appa- 
ratus for carrying out this work was deMiibed in 
detail. Weighed amounts of sodium were put up 
in small glass capfolee. These capeulee were 
placed across a tube provided with an deetro- 
magnetlc hammer in the Inside, which could be 
actuated by a solenoid outside. The reaction taha 
coataiDlng metaUio antimony was sealed on to 
this tube. The tube wu also eonneeted to a 
supply of pure ammouia and to a vaenum pomp. 
After evacuating the apparatus, ammonia was 
condensed In the reaction tube by snrroiudlng It 
with a bath of liquid ammonia. The sodium was 
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flMQ Introdnetd Into the eolntion bj bneUiif the 
eepeolai ln two with the oleetro-inagnotlo hanuM. 
As ioon u the roeetion wu weQ etartodi the 
boat) wai ■ealad off and allowed to react at room 
temperature. The bomb eonaisted of two com* 
partmanta. l^en the reaction waa eo m pleted , 
the eolation waa poured off from the exceei anti- 
mony, and the antimony waabed by dirtilllng the 
idTent over from the aolntioBu The analyiia waa 
completed hj diatllling off the lolvent into 
weighed watw bottlea and weighing the anti- 
mony left behind. EleetrolyMB of theoe aolutlona 
were carried oat at the temperature of boiling 
ammonia. The eleetrolysea ihowed that the emn- 
ponnda in aohition are deetrolytic in nature and 
that more than one atom of antimony ia aaeoel- 
ated with eaeh negatiTe carrier. Both the analyeea 
and eleetrolyBea ihowed that there are at leaat 
two oompoondi Inrolred in the final eqailibria, 
one havl^ more than two atomi and one haidng 
leea than two atoma of antimony for each negative 
charge. Theee compounda are In come wayi aimi- 
lar to the polyiodidee. A detailed expoaition of 
thia inveatigatlon will be offered for pnblication 
to the Jontmal of the Amerioan ChenUodl Society, 

The effect of oM eonoeniration on the phoUh 
ehemioal oaridation of gitinino hy ohromio acid: G. 
B. Foanaa and B. B. Doan. In a prerioaa Investi- 
gation of this reaetion by Lather and Forbea, the 
acid eonoentratian had been constant In the 
dark, with concentrations of OrQs and purified 
quinine constant, the velocity varies as the square 
of the acid concentration. A shallow cylindrical 
dish waa bisected by a glass partition, and re- 
volved under a quartz mercury lamp, Provisiona 
were made for stirring, eooll^ and temperature 
measnrement Solntiona as described above were 
compared in pairs. After correction had been 
made for the dark reaction, the velocity of the 
photoohemleal reaetion waa foand Independent of 
add concentration. It waa also proved that 
qainine eolation exposed to light does not retain 
Its activation for long in the dark. 

The temperature ooeflMeni of the dtatribution 
ratio: G. S. Foanu and A. S. Oocmmoi. SolnbiH- 
tiee In two and throe component cyetema involving 
water, ether and saceinie add werd detenniaed or 
redetennined at 16*, 20* and 26*, also the dlstri- 
bntion ratio of the socdnio a^ between two 
ether-water phases. An eqaation waa derived 
and verified showing the temperatare oodfideBt of 
the distribution ratio, with exeeu of the add, as a 
fonction of the tdmperatnre and mutual adabil- 
ity eoefikienta of each sabatance in eaeh layer. 


The dlstrUmtlon ratlq, when on tte 

bada of ether-water phases in whidi the laMee 
ether to water are eonatant, la by no emna Inda- 
pendent of the eone eatr atimi of an^nie aaU. 
Bvidenoe waa aaenred that iha avecage dagiea of 
aaaoeiation of water diasolvad in etiMor at theae 
tgn p erat nr ea la lomawhat laaa than two. 

The appHeation of p olfadi nsi ae ea MCeotor far 
efZeer titrations; L. Bo nKi i Pi a. A vary dUnta ao- 
lution of palladoua nitrate, diaaolved In an eieoea 
of nltrie add, la added to the ailver nitrata aotn- 
tion vddch la then titrated with potaadom Iodide. 
The iUver nitrate la predpitated by the potaHhim 
iodide and the leaat ereeea of potaadom lodlda la 
converted by the palladoua nitrate to palladOQe 
iodide wbioh ia vialble to the extent of one part In 
a million. For very dlluta aohitiona, this method 
gives better precision than the Vdlhard method. 
The eiie of the plus and minus errora have been 
determined. The constant plus error In eoneen- 
tratod solutions is due to the palladoas iodide be- 
ing carried down by the silver iodide at the end- 
point, whereas the negative error li caused by the 
absorption of silver nitrate by silver iodide. The 
standard method for overcoming theee errors has 
been applied with aueb effect that not only good 
precision but satisfactory accuracy has been ob- 
tained. The ease and rapidity with which the 
standard solution and the indicator can be pre- 
pared reeonunend this new method. Also the pal- 
ladous nitrate method esn be used to better ad- 
vantage than Volhard’s in eases where the ailver 
nitrate solutions are colored pink or yellow, m- 
trouB acid Interferes and must be boiled off before 
titrating. 

The appUoaiian of the thermodynamlo methods 
of Oibhe to eqnUibria in the ternary eyetem 
Sfi-KJSiOfSiOt: Gxobgx W, Mour and SaaKnm 
D. WiLUAiCBON. A dlseosaloa of Gibbs 'e derivar 
tion of the phase role and the appUcation of 
Gibbs’s thermodynamic methods to various types 
of heterogeneouB equilibria ooenrring in the ter- 
nary system n/)-K^(^-BiOt. The slopes of the 
various P-T curves which proceed from a quin- 
tuple point are diacoased, with special reference to 
the dependence of the slope of a given curve on 
the composition of the phases which coexist along 
it. The change in slope with change in eompoei- 
tion of phases of variable eompoaltion is dis- 
ensaed in detaU. Oonchulona leaehed in tha above 
disenssloni an ^^died to typical eases in the ter- 
nary system H/)-EJ9i(VBi(\. 

(To be oontinmed) 
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THE MODERN SYSTEMATIST^ 

Wk are atill engaged in exploring the 
earth, that we may understand it. We.ean 
not understand any part of the surface of 
the earth until at least three persons have 
studied the area carefully: the geologist, 
the physiographer, the recording biologist. 
We shall never eease to explore the eartih, 
in old places as well as new. We can never 
dispense with the recorders. 

The older systematic zoology and syste- 
matio botany feU into disrepute with the 
competition of the exaeter studies in mor* 
phology and physiology, and they have been 
overshadowed by the interest centering in 
evolution and its derivattive subjects. On 
the botanical side, the naming of specimens 
as an exercise in education in schools and 
the making of a so-called herbarium of 
snips of plants, have still further discred- 
ited whatever seems to be related to syste- 
matic work. 

Although it is not the purpose of this 
paper to discuss the educational aspects of 
the subject, it may nevertheless be said 
that, so far as one can determine, this 
school herbarium work did not make botan- 
ists, on the one hand, nor lead to an appreci- 
ation of nature, on the other, and it would 
be difScult to trace contributions to sdenoe 
from its suggestion. As an educational 
method it was faulty because it did not 
connect plants with either function or en- 
vironment, nor call for continued applica- 
tion on the part of the pupil. The inten- 
sive laboratory course that succeeded it 
developed exaeter methods, more sustained 

1 Before NatfOBsI Aesdemy of Seienees, PUla- 
ddpliie, Nomber 80, 1017. 
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application, closer scrutiny or observation 
and related the exereisea to function. It has 
failed, however, in not educating in terms 
of the vegetable kingdom. We now see that 
the best educational procedure for botany 
in schools is a good combination of inten- 
sive laboratory work indoors, with carefully 
planned field and systematic work. The 
field naturalist contributes the factor of 
leadership in addition to drill with sub- 
ject-matter; under his care, the environ- 
ment of both men and other organisms be- 
gins to express itself. This, of course, is as 
true in zoology as in botany ; in fact, good 
^eld work is both zoology and botany. 
This kind of field and collecting work pro- 
vides the best approach to nature. To 
know a cell or a spore is of much less sig- 
nificance to the major part of mankind 
than to know a plant. 

Some of the disdain of descriptive and 
taxonomic effort is due to the feeling, which 
is not without justification, that much of 
the so-called systematic work is little more 
than the personal naming and re-naming 
of specimens, without the addition of new 
knowledge or the expression of new mean- 
ings ; the work is therefore likely to be dis- 
regarded, as irrelevant and not worth the 
while. 

The systematist has also lost sympathy 
with many of his compeers because of the 
controversies over nomenclature. The im- 
pression has gone abroad that he deals 
only with names. The controversies in this 
field issue from two mistaken premises on 
the part of nomenclatorialists — the as- 
sumption that nomenclature can be codi- 
fied into invariable law, and the practise of 
making rules retroactive. Varying prac- 
tises in language tend in these days toward 
agreement and unification, the persisting 
variations being moatly in minor matters ; 
as soon, however, as any superimposed au- 
thority undertakes to enforce rigidity, re- 


bellion is invited and differences are likdy 
to be organized into eonnter oodiflcationB. 
It is probably not even desirable to have' 
rigidity in binomial nomendlatare for 
plants. The reactionary nature of the 
rules is their greatest fault, however, and 
is responsible for most of the mischief. It 
niraets good practise, on which the litera- 
ture rests, even as far back as LinnaBna. 
Acts of legislatures, regulations of govern- 
ment, ordinances, entrance requirements to 
colleges and other enactments,beoome opera- 
tive at a specified future date. The names 
of plants are vested rights to the users of 
them in literature, and there is no moral 
warrant for changing those of times past 
merely that they may conform to a rule of 
the present. If the practise were in the 
realm of enacted law involving property, 
any court would declare it illegal. I intro- 
duce this discussion to say that the changes 
in nomenclature are not a necessary part 
of systematic work except in so far as they 
result from changed biological conceptions 
of genera and species. 

THB WORK OF TBB ST8TB1CATIBT 

With this preface, I may enter my sub- 
ject, which is the place of the qrstematist 
in present-day natural history. I shall 
naturally speak in terms of plants, but I 
trust that some of you wiU make the exten- 
sion to terms of animals. 

To know the forms of life is the primary 
concern of the biologist. This knowledge 
is the basis of all study in morphology, 
physiology, heredity and phylogeny. Un- 
doubtedly much of the looseness of state- 
ment and incorrect inference in writings on 
variation and heredity are due to the very 
inexact definition of the forms about which 
we talk. Much of the non $eqwUnr lies 
here. Literature is undoubtedly full of 
examples. Every discouragement of the 
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^ystematitt reacts on the oonolnsionB of 
thoie who dte the names of plants. 

So fondamental is this contribntion of 
the BTStematist that we dioold now be very 
cautions in talking of heredity in plants at 
all until we have redefined their forms. 
The records of variation, as such, do not 
constitute definitions, but only departures 
from assumed norms. 

The definitions of the syertematist, who 
cridoally surveys a wide range of material 
for comparison rather than for divergence, 
apply not only to the assemblages we know 
as species, but also to the minor forms that 
seem to have descriptive unity. If I were 
now working with any group of plants in 
an experimental way touching develop- 
ment and evolution, I should want first to 
turn the whole group over to a conservative 
systematist for careful review. 

I had hoped that, in the beginning of 
the plant-breeding studies, the breeder 
would also be a pronounced systematist 
that he would aid us in the definition of 
the forms of plants, and bring his experi- 
mental studies to bear in tracing the prob- 
able course of evolution up to this epoch, 
that is, that he would contribute more freely 
to the knowledge of origins. I still think 
that we shall find the experimenter relating 
his work more closely to systematic botany 
as soon as the systematist takes cognimmoe 
of the plant-breeder, and the plant-breeder 
is satisfied that he must analyze his meas- 
urements in terms of biological definition 
and classification. 1 doubt the adequacy of 
some of the biometrical computation, and I 
regret the frequent neglMt of heibarium 
studies whereby vegetation-factors rather 
than measurement-factors may be strongly 
emphasised. 

It is not unlikely that the ecologist falls 
into false comparisons by carelessness in 
identifloation, or by inattention to critical 
differentiations. It really matters very 


much whether a given distribution repre- 
sents one specific type, or two or more very 
closely related types; in fact, the signifi- 
cance of an ecological study may depend 
directly on allied taxonomic relationshixm. 

Certain phases of the intermediate field 
between taxonomy and genetics I disenased 
two years and more ago in this city before 
the American Philosophical Society, and 
suggested a definite program of combined 
systematic and experimental work; there- 
fore I shall not enlarge on this subject here, 
although it merits further attention. It 
may be noted in passing, however, that the 
more enthusiastic dt^nition of forms de- 
mands a refined and more exact ait of* 
phytography, and it should lead also in the 
direction of classification. The marked 
variations may well find place in a taxo- 
nomic treatment rather than to be studied 
merely as separates. The remarkable mu- 
tations of Nephroleptt, for example, af- 
ford excellent material for systematic de- 
scriptive study. 

Much of the earth is yet to be explored 
for the forms of life. There are fertile re- 
gions yet untouched. One collection in 
Papua yielded some 1,100 new orchids. 
Bemarkable collections of novelties con- 
tinue to come to our herbaria, many of 
them from regions not very remote. Not 
nearly all the plants of the globe are 
known. The systematist must continually 
be better trained, for he has tiie task of 
understanding the older accumulations as 
wcU as adjudging the new. He makes in- 
creasing contributions to plant geography 
and distribution, and gives us an enlarged 
judgment on the character of the countries 
of the earth as indicated by their vegeta- 
tion. In fact, we never understand a coun- 
try before we know its plant life. The eon- 
tributions made recently by Forrest, Wil- 
son, Purdom and others to the geography 
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and resources of western China an good 
examples. 

Yet it is in the old regions as well as in 
the new that novelties still come to the 
hand of the systematist Every edition of 
the manuals of the plants of the northeast- 
ern United States, for example, contains 
large additions. These acquisitions an in 
some part the result of new introductions, 
running wild ; in an important part the dis- 
covery of species hentofon overlooked ; in 
large part, also, the results of redefinition, 
known as “splitting” of species. 

This splitting is not alone the result of a 
desin to “make new species,” but is the 
opention of a new psychology. In every- 
thing we are rapidly becoming particu- 
larists. In the time of Gray we studied 
plants as aggregates, tiying to make them 
match something else; now we study them 
as segregates, trying to make them differ 
from everything else. This diversity in 
process accounts for the extension of 
(Enothera, Carex, Bubua, Malut, Cratagus. 
Whatever may be said of the relative ranks 
of the newly described species in a scheme qf 
coordination, we should thereby neverthe- 
less understand the forms better than here- 
tofore end refine both our discrimination 
and our definition. Probably we do not yet 
really understand any one of the more rep- 
rraentative genera of plants of the north- 
eastern United States. 

In making these remarks I am not com- 
mending the practise of those who would 
divide and r^vide minutely, and who 
would carry descriptive botany to such a 
point of refinement that only the close 
specialist can know the forms. Under 
such circumstances, systematic work de- 
feats its own ends. 

It is, aifttr all, to the plants of the older 
lands that the systematist must constantly 
bring his closer observation, new meas- 
urements, accumulation of facts, keener 


judgments, truer interpretation of environ- 
ment, profounder estimation of relatkm- 
ahips that can be e:q)reaBed by elasaiilea- 
tion. He is not merely a desoriber of 
novelties, giving new names; he discrimi- 
nates, re-defines, applies the results of latest 
collateral science, suggests new meanings. 
His studies, as any others, must be kept 
alive and up to date. He must continually 
better serve any student of plants. There 
is no more end to the work of the systema- 
tist than to that of the geneticist. 

Every large or variable group needs to 
be reworked at least every twenty-five 
years. In fact, it is an advantage to have a 
group worked simultaneously by separate 
monographers, that we may have more 
than one method and more than one judg- 
ment brought to bear on the problem. We 
most outgrow the idea that there is any 
finality in even the best monograph. Fre- 
quent review and sifting of evidence are as 
necessary in systematology and taxonomy 
as in morphology. 

We do not realise that there is now ap- 
pearing the modern systematist, who is not 
an herbarium hack, but a good field man, 
an evolutionist and plant geographer, one 
highly skilled in identification, and rein- 
forced by much collateral training of a 
highly specialized character. This man 
has come quite unaware to most of us. 
Among the phytographers are those who 
are primarily cataloguers, sorters and bib- 
liographers, of great skill; but the real 
systematist is a highly trained scientist 

I regret that the contribution of this man 
is frequently so little evidenced in the proc- 
esses of college teaching. Graduates may 
be sent forth to instruct in botany so inno- 
cent of kinds of plants and of the means of 
finding them out as to be lost when placed 
in a strange country, wandering blankly 
among the subjects they are supposed to 
teach. 
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I h«T8 said that the syitematiat ia ape* 
oiallj needed in the older lands. I wish 
xiow to press this remark still farther by 
saying that he is much needed in the oldest 
and beat known genera. 'What are known 
as the older speoiea, as well as older genera, 
are likely to be least understood, for knowl- 
edge becomes traditional and they pass nn- 
diallenged. It ia exactly in the old and 
supposedly well-known species that we are 
now making so many segregates. 

It may be difficult, in any given monog- 
raphy, to express these different aptitudes 
of the sjrstematut. Some subjects or prob- 
lenu do not exhibit the features that I have 
suggested nor admit of the application of 
such broad and deep investigations, even 
though the study and publication of them 
may be very much worth doing. Yet, the 
field of systematic work may be indicated, 
as an aim. 

TBS SITCATION IN THB OUlAIVaTED TUUBA 

No plants go unchallenged so completely 
as those of widespread, common and an- 
cient cultivation. The treatment of them 
is particularly traditional. There may be 
no '*typM” representing them in herbaria. 
Origins may be repeated, perhaps even from 
the days of the herbalists. Statements are 
passed on from book to book and genera- 
tion to generation. The plants are taken 
for granted. Yet when we come to study 
them critically we find that they may con- 
tain "new species," those that have passed 
all this time unrecognised. Any field that 
haa been long neglected is sure to yield new 
harvests. The cultivated plants now pro- 
vide some of the best botanisiDg grounds. 

A few examples will illustrate what I 
mean. As a very simple illustration I may 
cite the case of the plant cultivated as 
Malvaatrwn copeme. The species (as 
Malva oapenitf) was founded by Limueus. 
The description in the books has been cor- 


rect; but when the hortieultanal material 
was critically examined in 1908 it was found 
be an unrecognised new species, although 
cultivated for more than a century. It is 
now named Maihmtrum hypomadanm 
Sprague. Another new species has re- 
cently been separated by Sprague In the 
material commonly grown in greenhouses 
as Manetiia htoolor. The cultivated stodk 
is dearly of two species, Jf . hieolor being 
Brasilian, and the new M. inflata being 
Paraguayan and Uraguayan. A case may 
be cited also in one of the commonest 
abntilona. The plant grown as A. atriahm 
Dicks, is found to be really A. pietwn 
'Walpers, with the true A. itriatum prob- 
ably not in cultivation; and part of the 
greenhouse material, long cultivated, was 
separated as a new spedes, A. pleni/lorvm, 
as late aa 1910 by N. B. Brown. Moreovw, 
the plant still grown as A. Tkomptomi ia 
found to be not that plant, the material 
now cultivated in England under that name 
being recently described as A. $triatutn var. 
apurium, and that in America being appar- 
ently of several unidentified forms. In the 
meantime, the original A. ThompaonU ap- 
pears to have been pradically lost. Now, 
this situation directly involves the integ- 
rity of the so-called bigeneric graft-hybrid 
Kitaibtlia Lindemutkii, one of the parents 
of which is recorded as AbutiUm T^omp- 
soaii. 

These are cases of erroneous determina- 
tion and of confusion in forms, representing 
one of the conunonest kinds of pussies in 
the study of cultivated plants. The diffi- 
culty lies in the fact that systematists have 
not taken the trouble to look the 'cases up, 
accepting the plants from literature, and 
also in the fact that herbaria usually do 
not adequately represent such plants. The 
student may search in vain for authori- 
tative early material of most long-culti- 
vated plants!, even in the best herbaria. 
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One of the present necesritin is to collect 
the cultivated plants in their different 
forms from many localities, and repre- 
senting the stocks of different dealers, in 
precisely the same spirit in which feral 
plants are taken for herbaria. Without 
such sources of information, we can neither 
understand the systematology of the plants 
themselves or bring the best aid to the stu- 
dent of heredity. 

[The speaker here mentioned the lack of 
record material in studies of the sj^tema- 
tology of Coleui and other groups ; and ex- 
plained also the unsatisfactory practise on 
which descriptions of large numbers of cul- 
tivated species still must rest.] 

Excellent illustration of the confusion in 
cultivated plants, even of relatively recent 
introduction, is afforded by the velvet- 
beans now grown in the southernmost states. 
These plants have been referred indiscrim- 
inately to Mwwm prurient, long cultivated 
in the tropica. On careful recent study, 
however, the American planted material is 
found to be BO different from Mueuna as 
to necessitate generic separation, and the 
genua Stieolobxum has been revived to re- 
ceive it. The cotnmon cultivated velvet- 
bean is found by Sort to be an undesoribed 
species, probably of oriental origin, and it 
has been named and described Stieolobium 
Deeringianum. Subsequently other species 
have been newly described in the cultivated 
stocks. One need not go far for many 
comparable illustrations of the confusion 
in which cultivated plants have lain. 
Americans are now specially active in re- 
solving these complexities. As a running 
random comment may be cited the work of 
Bose in the cacti. Swingle in Citrui, Behder 
in Wttieria, oriental Pyrut and others, 
Wilson in Japanese cherries, Safford in 
Annonacesc. It is not too much to say that 
any of the important groups of cultivated 


plants will fall to pieces as soon as touched 
by the competent modem qrateknatiat. 

The systematist who worka in these do- 
mesticated groups must first make large 
collections of new information and mate- 
rial. It is becoming a habit with bim to 
travel extensively to study the plants in 
their original countries, and to bring his- 
tory and ethnography to bear on the prob- 
lem. He is not content until he arrives at 
sources. 

[The speaker discussed, and illustrated 
with herbarium material, the recent studies 
in the cultivated poplars, whereby the sub- 
ject has been opened for discriminating in- 
vestigation.] 

Nor does the confusion lie only with 
plants of ancient domestication or with 
those native to countries which have not 
yet been well explored. The horticultural 
blackberries have been brought Into culti- 
vation from American wild stocks within 
seventy-five years or less, they have been 
accorded careful study by several special- 
ists, yet no one is ready to name the spe- 
cies from which the different forms have 
come. A number of systematists are work- 
ing on them, and yet they are in need of 
further study, both in the wild and in culti- 
vation. In Prunut is a coipparable case, 
horticultural forms in many named vari- 
eties of native plums having come into cul- 
tivation within fifty years. It fell to my 
hand to attempt the first critical taxonomic 
writing of these native plants, in 1892; but 
in 1916 Wight completely recast the treat- 
ment, in the light of accumulated experi- 
ence. This illustrates my earlier remark 
that every group should be newly mono- 
graphed at frequent intervals. 

Perhaps we do not sufficiently realise 
the great numbers of species of plants now 
in cultivation. We may have in mind the 
247 species studied by DeCandoUe in bis 
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"Origin of Onltiviated Plants.” These are 
only food plants, and the treatment does 
not pretend to be complete. In the Stand- 
ard Cyclopedia of Hortionlture, the entries 
of plants described in onltivation exceeds 
iM,000, although not nearly all these spe- 
cies are domesticated. About 40,000 Latin 
names are accounted for. This treatment 
does not cover the cultivated plants of the 
world, but those of the United States and 
Canada and those readily drawn from the 
Bnropean trade, with the most prominent 
species in the island dependencies of the 
United States. Probably never have spe- 
’ns new to cultivation been introduced so 
jT-Vidly as within very recent years. For 
example, in the treatment of Primula in 
the Cyclopedia of American Horticulture 
in 1901, I described twenty-seven species; 
in the Standard Cyclopedia in 1916, I de- 
scribed 200. All this phalanx comprises in 
itMlf a large section of the vegetable king- 
dom, perhaps as much as nearly one sixth 
of the Spermatophyta, and it demands 
the attention of the best phytographic and 
taxonomic investigation. 

The long-repeated statements of origins 
of cultivated plants are challenged when- 
ever the systematology is seriously attacked, 
or when the subject is examined under bo- 
tanical investigations. The case of maize 
is a striking example; although always 
explained on the basis of American origin, 
the reported pre-Columbian references in 
China need further investigation. The 
same kind of puzzle associates with many 
plants, wild as well as domesticated, that 
are prominent subjects in early travels 
and writings. Thus Femald concludes 
that the wine-berries of the Norsemen were 
not grapes found on the diores of the pres- 
ent New England, as we have always as- 
sumed, and that they were probably moun- 
tain cranberries found in Labrador or the 


St. Lawrence region. The result of eon- 
temjwraneouB studies is that, from both the 
historical and biological sides, the founda- 
tions are being shodred. Most of my life 1 
have givmi special attention to the botany of 
the domesticated flora, yet I diould not now 
care to hazard a pronouncement from this 
platform on the specifle natural-history 
origin of any one of the more important 
widespread species of cultivated plants. 

THE STSTEWATIBT 18 A BlOLOalST 
Whether he works with feral or domestio 
floras, the systematist of whom 1 speak is a 
real investigator. He studies the living 
material so far as he is able, perhai» grow- 
ing it for this purpose ; tries to understand 
the influence of environment, the rdle of 
hybridization and mutation, and preserves 
his records in the form of ample herbarium 
sheets. He relates his work to morphology, 
and desires to arrange it as an expression 
of lines of development. He may study 
his material for years before he ventures 
to describe. It follows that the systems- 
tist necessarily, in these days, becomes a 
specialist; and it further follows that we 
should encourage, in addition to the few 
very large and comprehensive establidi- 
ments, the making of many herbaria and 
growing collections strong in special lines 

L. H. BaHjET 


PATENT REFORM PROSPECTS 
Tbs Patent Office Society is permitted to 
announce that a composite committee has been 
created, upon request, by the National Be- 
search Council, to make a prdiminaiy study 
of the problems of the U. 8. Patent Office and 
its service to science and the nseful arts. This 
committee, which is expected to meet in Wash- 
ington shortly after the middle of December, 
is understood to oomprise^ at the outset, the 
following: Leo H. Ba^eland, Wm. F. Dorand, 
Thos. Ewing, Frederick P. Fish, Bobert A 
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Miohad L Pupin and S. W. Strat- 
ton. 

The action of the National Beeeardh Oonn- 
oil in fonning a oommittee of thii sort is 
understood to be in oonformitgr ^th the 
wishes of Oommiasioner of Patents J. T. New- 
ton and Secretary of the Interior F. K Lane^ 
and to be in acoord also with the following 
resolutioDS originally adopted by the Fatmt 
Office Society and concurred in by Mr. Ewing 
while commissioner of patents: 

WHxanui a section of the eharter of the Na- 
tional Academy of Beiences provides that **Tha 
academy shalli whenever called upon by any de- 
partment of ^ government, Investigate, sramiiiC 
and report npon any eabject of eeienee or art,*^ 

AND WHBUA4, it tho raqiMit of the Pnsldiat of 
the United States, the academy has organised a 
National Beecareh OonneU, to bring into efFeetlve 
eooperatlon existing governmental, educational 
and other research organliatlona, 

AND WKDBAi the National Bcseaich Oooncil is 
BOW perfecting itc organisation for the perform- 
ance of the above duties^ 

Aim WHxaBAC a fondamcntal activity of the 
Patent Office is research npon qaestions of novdty, 
^^in order to promote the progress of sdeiiee snd 
the arts" by the prompt iMoanee of proper grants 
and the refusal of improper grants of patent 
monopolies, 

Jfow ikerefore he it nesolocd by the Patent 
Offiee Booiety: 

1. That in its Judgment a request for eoopara- 
tion, adviee and assistance should be promptly 
forwarded to the National Beeeareh Cooneil, at- 
tention being called to sodi problems ac ade- 
quacy of force, adequacy of space, adequacy of 
library, adequacy of facilities for test and dem- 
onstration, adequacy of elasslflcation, adequacy of 
organisation, adequjwy of scientifle, legal and pro- 
fessional standards, adequacy of incentives and op- 
portonitiee, simplifleation of procedure, responsiTe- 
nen to preeent national and international le- 
qniremeDts and to the important advances that 
might be expected either from an independent 
study of the above by the National Beeeareh 
Oon^ or from an early effort on its part to co- 
ordinate, in the interest of an Improved public 
serrice, the endeavors of the various nationsl so- 
detiee, manufacturing interests, patent bar asso- 
dations, and all othess aiming at genuine pat- 
ent reform. 

2. That the eoneurrcBee of the Onmmisslomr of 


Patents and the Seeretaiy of the Interior in thass 
resohitions be solicited. 

8. And that a copy hereof be fo rw a r d od to tho 
National Beseareh Oonndl with some sffprisiioa of 
the appzedatton of this sodsty for the tntersst 
slrendy shown, and some impropriate aasoranes of 
the determination of this sodety to render ovecy 
poadbla sssistanea and rapport to the work of tho 
National Bescardi OmindL 

The implied determination of the Patent 
Office Sodety to do its part in an effort to 
improve the work and oonditions ol the Pat- 
ent Office^ and to gain therein all poatlble sup- 
port on the part of sdentUte, engineers and 
manufacturers, is further indicated in the ao- 
oompanying lesolutions rdating to the pro- 
posed Institute for the History of Sdenoe^ for 
which a Washington location is by it advo- 
oated — this latter proposal being already ac- 
corded the invaluable support of the Wash- 
ington Academy of Sdences. 

BXSOLXmOMB ABOmD BT TBX PATXNT OgflOl iO- 
msTT, BT iVB AimoninD agn o u T T V i 
oomcimn 

That the attention of all interested la the 
posiibilitieB of the proposed Institute for the His- 
tory of Bdence he called to the odvantoges of 
such a location and organisation for that insti- 
tute, whenever it shall be established, ss shaO 
render its resoaices sadly available not only to 
highly trained spedaliste but also to practising 
engineers, to examiners of patents, and, so far as 
practicable, to the general pabUe. 

That, in the Judgment of the Patent Office 8o- 
dety, the preeent moment of prominence of 
American ideals and of recogniacd dependenee 
upon the facts and prlndplcs of science Is none 
too early for prdiminajy stepc toward the estab- 
lishment in this country of an Institute of the 
general character already proposed (by Qeorgo 
Barton, and others, In Soibncb, Mardi 23, 1917), 
raeh institnte to be independent, liberally endowed 
and adequate not only to the requirements of onr 
present national life, bat also to that great m of 
internationaliam and general enlightemncnt np<m 
idiieh even the avoidance of war may hcceafter 
depend. 

That the special committee in hand relations 
with the National Beseareh Oonndl be directed to 
emphaalM to that body the foregolDg eondosions 
as perhaps pertinant to purposes shared by It) to 
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MlUit tht eoneamim tbartiii of both iho loeal 
and tiu national aoieiitlilo and enftnaering ao- 
tiotiOTf and to pnbliah the aama goneraltyv or In 
ita dlaeration, ahraja with careful regard to the 
■Idu of thoaa to whom the projeet la due. 

The following queationa raised in a r^rt 
made to the Patent Office oorpa by a apodal 
oomznittee bhaxged to cooperate with the per- 
sonnel committee of the National Beaearoh 
Oonndl will indicate something of the tend- 
ency of measures for which it is hoped to 
gain early oonaideration: 

What doea the Patent Office need besides men 
and materialsf 

Pading that the time is at hand when the Pat- 
ent Office must enter upon either a period of very 
rapid decline or else upon a period of reritalisa- 
tlon and exponaion, ehall we not test the notion 
that it may actually be easier, and in every re- 
Q>eet better, for the office, exhibiting a new vi- 
■ion of Ite taek, to ask a great deal more, rather 
than to continue its petition for the very, very 
little that has eo often been denied Itf 

Relying upon the assistance of the cmnpoelta 
committee generously formed by the National Be- 
seoreh Council — 

Can assistance be got, even now, in the making 
of a genuine advance in the indispensable work of 
reelassiflcation of patents and of literature f 

Can all who are employed in the work of exami- 
nation be in any way furthar encouraged and aided 
to become epeeialiste in one or another of the 
branohea of applied adence— rather than mere 
rule-parrots and pieture-matcheraf And would a 
propoeed departmental organisation of the office 
aid to this endf 

Can theaa gains against dilatory proseeution 
made under the energetic effort! of Commissioner 
Ewing be rendered eeoure for the future by (c. p.), 
dating the terme of patent monopolies from the 
date of filing— in order to create an incentive for 
diligent rather than dilatory proaeentlonf 

Could any adjustment of extra fees for extra 
wWims discourage the ^^fogartists*' and create an 
ineeniive for a more genuine effort on the pert of 
attorn^ to 'find the meat of the eoeonnt-^inatead 
of putting it up to the office the courts or the pub- 
Ue to do aot « 

Osn any devotion of the standards of practise 
(effected perhope with the aaslstanee of the pat- 
ent bar) relieve the ofBee at the some time from an 
nnd&t burden of editorial work and from any 
ssiqdrton of eompMeHy in the wholesale netting of 


^^sucken" by men who indulge in mltleadiirg ad- 
vertisements or cootingent proeeeotionf 
Can the divisions of the office advantageondy be 
grouped into departments, each eomprislng eev- 
eral divisions kMuMlng analogons problems— a 
chemical department, an eleetrical department an 
''Instrument'’ department, a motive power de- 
partment and the like, eotii under some expert of 
distinction in a particular fidd, and this body of 
experts having not only authority within thsir re- 
spective departmanta, but exercising ooUeetivdy 
an enlightened and final appellate jnrisdletiont 
Can the salariee of theee proposed department 
heads (constituting an enlarged and strengthened 
board) and the salaries of ebiefs of divisions, and 
of others, be made ouch as to Justify able and 
provident men in remaining for a much longer 
average term within this branch of the servieeT 
Could the eetabliabment in Wadilngton of soma 
great related institution, lueh os the propoeed In- 
Htitnte for the History of Science, aid materially 
by an assembling, in this vicinity, of permanent 
exhibits gennindy illTUtrative of the advance of, 
s. p., the ehemieal arts, the deetrical arts, the mo- 
tive power arts, the transport arts, etc., with a 
corresponding assembling and arrangement of 
pertinent literature from all the world, and with 
such an administrative organisation os shall 
supplement the resourees of this office, among 
others, sustaining its standards, while at the Mmie 
tune providing, in support of thoM who can main- 
tain their Bcholarly interests and professional in- 
stincte, something of the etimulus and the oppor- 
tnnities of a true national university f 

Tho mentioned q;>ecial committee of the 
Patent Office Society takes this means of urg- 
ing upon all interested the forwarding of any 
patent reform euggeetions at once to Dr. Wm« 
F. Durand, National Kesearoh Council, Wash- 
ington, D. 0. It is not expected that patent 
reform can claim primary conaideration dur- 
ing the oontinuanoe of the war, but it is felt 
that the time is ripe for at least a study of 
Gonditiona and a renewed oonaideration of 
certain fundamentals from which it is fdt that 
the office— charged "to promote the progress 
of science and the useful arts ’’—has de- 
parted through lack of information and sup- 
port 

Bebt Buboell, BtenUry, 

H. J. JxwiTT, (7Aatniim> 
Special CommUtee, Patent Ofioe SecHan 
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SCIENTIFIC EVENTS 

FKEE PUBLIC MEDICAL LECTUKE8 
The faculty of medicine of Hairard Uni- 
veraity offers a course of free public lectures 
on medical Bid>ject8 to be giyen at the medical 
school, Lonffwood Avenue, Boston, on Sunday 
afternoons at four o’dock, beffioning January 6 
and ending April 21, 1918. 

Jamuury 6. Social hygiene and the war, Br. Wzn. 

F. Snow, major, Medicid Beserve Corps, IT. S. A. 
January IS. Surgical duxsk, Br. W. T. Porter. 
January 20. Teeth and their relation to human 

ailments; a plea for conservation, Br. Q. H. 
Wright. 

January 87. Home nursing, with demonstra- 
tions, Elisabeth Sullivan. 

February 3. CSiild welfare during the war, Br. 
Richard K. Smith. 

February 10. Child welfare, Miss Ifary Beard. 
February 17. Shoes and stracture of the foot, 
Br. E. H. Bradford. 

February 24. Social infection and the com- 
munity, Bishop Jiawrence. 

March 3. The deformed mouth of a child; its 
effect on the child ’s future, Br. L, W. Baker. 

March 10. Food: how to save it, Br. L. J. 
Henderson. 

March 17. What to eat during the war, Br. F. 
W. White. 

March 84. Borne aspects of fatigue, Br. Percy 

G. Stiles. 

March 31, Camp sanitation and control, and 
hospital administration at Camp Bevena, Br. Glenn 
L Jones, major, Medical Corps, U. 6. A. 

April 7. Accident and injury, first aid (with 
simple demonstrations), Br. J, Bapst Blake. 

April 14:. Inunnnlty to contagions disease, Br. 
E. H. Place. 

April 21. Hay fever and asthma, Br. I. Chand- 
ler Walker, 

April 28, Food administration during the war, 
Br. Julius Levy (under the National Food Oomml^ 
tee). 

TUB POFTTLAB MEDICAL LECTUBBS TO HE QIVBK AT 
THE STAITFORD UNIVEBSlTr MEDICAL SCHOOL 
' DUBlUa JANUABT, FBBBUABT AND 

MAEOH, 1918 
The program is as follows : 

January 4. The control of vies diseases among 
troops throDi^ elvfl and militaxy eooperatiim, Col- 
onel L. n. Mans, IT. 8. Army, 


January 18. Surgery of the present vrar, Br. 
Leo Eloewsr. 

Fehmary 1. Industrial fatigue, Protem or S. 0. 
Martin. 

Februaiy 15. Food poisoning from itipntd 
goods, Br. E. C. Dickson. 

March 1. Recent experiences of a medical man 
in the war tone, Br. William P. Lucas, professor of 
pediatrics, University of California. 

March 16. (Bronlation of the blood, Br. A, A. 
D ’Ancona. Illustrated with moving pictures. 

WARTIME WORK OF THE FOREST SERVICE 

How the work of the Forest Service was 
realigned to meet war conditions is described 
in the Annual Report of the Forester, which 
in the absence of the head of the service is 
made by Acting Forester A. F. Potter. The 
report also states that practically every form 
of use of the forests was greater than ever 
before, that the receipts again touched a new 
high level with a total of $3,467,088.41, and 
that the increase in receipts over the previons 
year was $633,487.70. 

"When the grazing charge has been ad- 
vanced to cover the full value of the grazing 
privilege,” says the report, " the income from 
the national forests will be close to the cost 
of operation. The present annual oost is 
about $4,000,000.” An increase equal to that 
of the last fiscal year "would dose the gap.” 

The Forester, Henry S. Graves, is now 
serving with the American Expeditionary 
Forces in France, with a commission as lieu- 
tenant colonel, in connection with the forest 
work for the supply of the needs of our over- 
seas troops and those of the Allies. A num- 
ber of other members of the Forest Service 
reeived commissions in the Tenth Engineers 
(Forest) while many more entered the ranks. 

Wood and other forest products have al- 
most innumerable uses in modem warfare. 
Never before has the demand for exact knowl- 
edge besQ so nrgent "In the work relating 
to forest utilisation and forest products, the 
resources of the service have been employed to 
the limit of their capacity since the war be- 
gan in rendering oasistanoe to the War and 
Navy Departments, the Emergency Ftot 
Oorporation, various oommittees of ths Ooun- 
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dl ci Nfttkmal Defense, snd numufacturen 
of war orders. The peace-time program has 
been largely disocmtinned. The force and the 
work hare been centered in Washington and 
Madtsom Every effort has been made to 
bring available knowledge to the attention of 
the organizations which have need for it and 
to assist in anticipating their problems.^ 

ICnch of the work has concerned aircraft 
materiaL It has indnded also problems con- 
nected with the coDstruotion of wooden ships 
and of vehicles. Assistance has been given 
to hardwood distillation plants in order to in- 
crease the production of acetone and other 
products needed for munition making. A 
commercial demonstration has shown that 
costs of producing ethyl alcohol from wood 
waste can be materially reduced. Methods 
have been developed by which walnut and 
birch can be kiln-drlcd in a much reduced 
time with comparatively little loss. In gen- 
eral, the rq[)ort says, "much assistance has 
been givmi on a great variety of war problems 
rdating to forest resources and the manu- 
facture, purchase, and most efficient use of 
wood and other forest products.’’ 

In spite of the many new demands upon the 
Service and the entrance upon military duties 
of a considerable number of its men, the ad- 
ministrative and protective work on the na- 
tional forests was continued without disor- 
ganization. "Upon request of the War De- 
partment the preliminaries of recruiting and 
officering the Tenth Engineers (Forest) were 
handled. Increase of crop production in and 
near the forests was stimulated and the forage 
resource of the forests was made available for 
emergency use up to the limit of safety. In 
the latter part of the summer a fire season of 
extreme danger, made worse in some localities 
by an unusual prevalence of incendiarism, 
was passed through with relativdy small loss 
of property and with no reported loss of life.” 

*WAB Acnvmxs op thb obolooical 

SURVBY 

Thb activities of the (Geological Survey, De- 
partment of the Interior, during the flsoal year 
1910-17 have been concentrated on investiga- 
tions connected with military and industrial 


preparedness, as shown by the Annunl Beport 
of the director of the survey, just made public. 
These activities have included the preparation 
of special reports for the War and Navy De- 
partments and the Council of National De- 
fense, the making of military suvays, the print- 
ing of military maps and hydrographic charts, 
and the contribution of engineer officers to tha 
Reserve Corps. 

The Burvoy's investigations of minerals that 
have assumed special interest because of the 
war have boon both expanded and made more 
intensive. Special reports giving results al- 
ready at hand, the product of years of field 
and office investigation, have been published 
for the information of the general public or 
prepared for the immediate use of some official 
commission, committee or bureau. (Geologic 
field work has been concentrated on deposits of 
minerals that ore essential to the successful 
prosecution of the war, especially those of 
which the domestic supply falls short of pres- 
ent demands. Every available oil geologist is 
at work in petroleum regions where geologic 
exploration may lead to increased production. 
Other geologists ore engaged in a search for 
commercial deposits of the " war minerals ” — 
manganese, pyrite, platinum, chromite, tung- 
sten, antimony, potash and nitrate. 

The war not only diverted practically all 
tho activities of the topographic branch of the 
survey to work designed to meet the urgent 
neods of the war d^rtment for military 
survoys, but led to the commissioning of the 
majority of the topographers as reserve officers 
in the (Gorps of Engineers, United States 
Army, 

A large contribution to tho military service 
is made by the map-printing establishment of 
the survey. This plant has been available for 
both confidential and urgent work, and during 
the year has printed 96 editions of maps for 
the war department and 906 editions of charts 
for tho navy department Other lithographic 
work, some of it very complicated, was In 
progress at the end of the year. 

During the year the survey published 208 
scientific and economic reports, and at the end 
of the year the survey members holding ap- 
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pointments from the fecretaxy numbered Wi, 
an increase of 0S. 


SCIENTIFIC NOTES AND NEWS 

Tn Amerioan Aasooiation for the Ad- 
Tancement of Soienoe begins its annual meet- 
ing at PittabuTgb on the day of issue of the 
present number of Soiknob. The address of 
the retiring president. Dr, Oharles B. Van 
Hise is given this evening, hie subject being 
"Eoonomio Effects of the World War in the 
United States.'’ It is expected that the meet- 
ing of the association and of the national 
societies xneeiing at the same time will be 
smaller than usual, and that scientiflo prob- 
lems of national concern at the present time 
will occupy most of ^ the programs. Careful 
consideration was given to the desirability of 
holding the meeting. It was decided that the 
service it could render to science and the 
nation was far greater than any drawbacks. 
This was the opinion both of scientiflo men 
and of the officers of the government who 
were consulted. 

Sir Archibald Okikib, who has long been a 
correspondent of the Paris Academy of Sci- 
ences, has now been dected an associate mem- 
ber of the academy. 

Dr. William W. Keen, of Philadelphia, has 
declined the renomination of president of the 
American Philoeophical Society, after aerv- 
ing ten years in that capacity. 

Da. Alexis Cabbel, having been detained in 
America by official duties, the Harben leo- 
turea he was to have delivered in England at 
the end of this month have been postponed. 

Gilbert N. Iawib, professor of phyaioal 
ehemistiy and dean of the college of ohem- 
iatry in the TTniveiaity of California, has been 
granted leave of absence for the half year 
beginning January 1, 1918, to serve as major 
in the Ordnanoe Department of the U. & 
Army. He is to go at onoe to France. 

Ms. OhabiAs B. Wmaov, state oommis- 
sioner of agrioulture of New Yori^ has been 
reappointed to that offloe by the newly <ngan- 
ised Council of Farms and Markets at Al- 
bany. His original appointment was 


almost three yean ago by the governor. Ifr. 
Wilson was then piofeaaor of pomology tn 
the State College of Agrieohure at OomilL 

Db. Fbahk 0. Hamvobd has been appointed 
a megiber of the Philadelplila Board of HealtlL 
to serve during the absence in France of Dr. 
Alexander 0. Abbott 

A numbeb of additional members of ihe 
University of California faculty have entered 
Army service, induding Joel H. Hildelwand, 
associate professor of chemistry, now a cap* 
tain in the Ordnanoe Department; Dr. A. L. 
Fisher, assistant in orthopedic sur ger y, now 
a captain in the U. S. Medical Beserve^ at- 
tached to Base Hospital No. 80; and W. F. 
Hamilton, A. B. E^ogg, and J. B. Bogers, 
of the department of Ecology, now in the 
Forestry Beserves. 

F. G. Tucker, assistant professor of physioa 
at the State College of Washington, has been 
granted leave of absence to take up his duties 
as second lieutenant in the U. S. Coast artil- 
lery. 

Tux council of the Boyal Meteorological So- 
ciety has awarded Dr. H. R Mill the Symons 
gold medal for 1018 “for distinguished work 
in connection with meteorological science.” 

Tub following letter has been received by the 
Duke of Connaught, Preoident of the Boyal 
Society of Arts from M>. Orville Wright^ of 
Dayton, Ohio. 

I have the plessare of aeknowledging the re- 
ceipt of your Boyal ffighness's letter and the Al- 
bert Medal of the Boyal Society of Arts, which 
were forwarded to me through the British Am- 
bassador at Washington. I wish to exprsss lay 
appreciation of the honor conferred upon me hj 
the Boyal Society of Arts as a reeognition of the 
work of my brother Wilbur and myself towards tbs 
solution of the problon of flight, t appreciate with 
the utmost gratifloatloiL the honor of being placed 
by year society among sueh men as thoM to whom 
this coveted medal has been awarded in yean past 

Prorbsob Fbxwbiok Stabb, of the depart- 
ment of sociology and anthropology at the 
University of Chicago, who has been in the 
Orient for the put year on leave of aboeno% 
will renew his work at the university with the 
winter quarter, giving oouraes in preUitorio 
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andMology and ganeral antiiropology. "Prty 
immf Sfeuer bag been oonduotiiig special an- 
tfazopologioal inTSstigations in Korea and has 
pnbUAed a book of some Ato hundred pages in 
Japa n esa He has also published a paper on 
^ Korean Coin Ohanns,’’ which is issued by the 
Korean branch of the Boyal Asiatic Sodety. 
Before lesTing Japan Professor Starr gaye two 
public addresiOBi one before the Tokyo Anthro- 
pological Society and one before the Asiatic 
Society of Japan. 

PkonssoE Oharlis Babxebvillb, professor 
of chemistry and director of laboratories of the 
OoUege of the Oily of New York, ddiyered a 
lecture at the Boyal Oanadian Institute To- 
ronto, Canada, on December 8, the subject 
being, The Hydrogenation of Vegetable Oils. 

Da. E, 0. Hovbt, of the American Huseum 
of Natural History, deliTered a public address 
on " Two years in the far North " at Syracuse 
Uniyersity on December 7, under the auspices 
of the Sigma Zi Society. 

PaoFBSsoB O. D. VON Enobln, of Cornell 
UniTersity, addressed the Physiographers’ 
Club of Columbia Universily on November 28 
on Types of Alaskan glaciers and features 
of the associated deposits.” 

Sm Aathub NBWBHOLin gave this year the 
Lady Priestley Memorial Lecture of the Na- 
tional Health Society. The subject was The 
child and the home.” 

Db. Louis Pori Qbatagap, for the last 
twenty-seven years curator of mineralogy and 
a member of the staff of the American Mu- 
seum of Natural History for forty-one years, 
died at New Britton on DeoemiMr 19, aged 
sixty-seven years. 

Db. Charles M. MAKansu), scicntiflo as- 
sistant in the Bioohemio Division of the TJ. 
S. Bureau of Animal Industry, died at hit 
home in Washington, D. 0., on Deoember 17. 
Dr. Manifleld was an aooomplished photog- 
rapher and had contributed several articles 
to the photograiduc journals. 

Thb death is announced at the age of 48, 
of Dr. J. Bambouaek, profsisor of faotmy 
hygiene, and chief state health officer, Prague. 


Lieut. Otril Obebn, known for hit work 
in idant eoobgy and the physiologioal an- 
atomy of water plants, was kilhid on the 
Palestine front early in November. He had 
been a member of tbe staff of the department 
of botany of the University OoDege, Londcm. 
Since the outbreak of the war he had been 
appointed head of the department of botany 
in the new Welsh Nathmal Museum at Car- 
diff, a position which was to have been held 
open for him until the oonclusion of bos- 
tilitiok 

The death is announced on November 4 
of M. B. Nichfls, professor of geology in the 
University of Nancy. 

The Society of American Bacteriologists 
will hold its annual meeting in Washington, 
D. 0., on Deoember 27, 28 and 20. The morn- 
ing and afternoon sessions will be held in the 
new National Museum. The president is Dr. 
Leo F, Bettger, New Haven, Conm; the sec- 
retary, Dr. A. Parker Hitchens, Glenolden, 
Pa. 

At their recent annual meeting the board of 
trustees of the Carnegie Institution of Wash- 
ington accepted from Mrs- E. H. Harriman the 
gift of the Eugenics Becord Office at Cold 
Spring Harbor. This gift comprises about 80 
acres of land, the office building with its records 
and other contents, the large residence and 
other buildings. In addition Mrs. Haniman 
has given to the trustees of the institution 
securities yielding an annual income of $12,- 
000, as a fund for the office. The total valua- 
tion of the gift is about half a million dol- 
lars. The transfer has been made by Mrs. 
Harriman in order to ensure the permanent 
continuation of the work of the Eugenics 
Record Office. Except that the former board 
of scientific directon is dissolved the imme- 
diate management and personnd of the office 
have not been affected by the transfer. 

The regular monthly meeting of the Cali- 
fornia Academy of Soienoes wma held on De- 
oember 19, wbm a lecture was given by Pro- 
fessor J. 0. Bradley, Cornell University, cm 
"The Okeflnokee” (illustrated). Folkiwing 
the lecture Dr. Barton W. Evermann qioka 
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briefly conoeroiiig the eetabliBhment of Federal 
Fiaherles Experiment Stationa. The course of 
popular soientifie lecturee is being continued 
on Sunday afternoons at 3 o’clock in the audi- 
torium of the Museum in Qolden Gate Park. 
Announcements are made os follows: 

December 16, The growth and transforma- 
tion of insects (illustrated): Professes E. O. 
Esaig, College of Agriculture, UniTersity of 
California. 

December 93, The distribution of plants in 
California (illustrated): Professor Douglas 
Campbell, Department of Botany, Stanford 
TTnivenity. 

December 80, A fleata of Indian aummer; 
Profeesor 0. L. Edwards, Director of Nature 
Study, Los Angeles Schools. 

January 6, Midwinter birds of Golden Gate 
Park (illustrated): Professor Joseph Orin- 
nell, Director of the Museum of Vertebrate 
Zoology, Unirersity of California. 

January 18, Fish and game in California 
(illustrated by motion pictures); Dr. H. C. 
Bryant, Game Expert, California Fish end 
Game Commission. 

The next mooting of the Botanical Society 
of Washington will be held at the Coamos 
Club, Washington, D. 0., January 3, 1918. 
Abstracts of the papers presented will be pub- 
lished in the Journal of the Washington 
Academy of Sciences, The program is as 
follows : 

The botany and economies of the tribe PhaseoleaB, 
a V. Piper. 

Morphological eharaotera and food valne of taj- 
bean Torietiei, W. J. Morse. 

Fermented w^-bean products, Dr. Chas. Thom. 

The Amorlcoa species of the genua PhoseoZiM, Dr. 
D. N, Shoemaker. 

The Journal of the British Medical Asso- 
ciation reports that at a meeting of the Soci6t4 
Internationale de Ohirurgie in Paris on No- 
'vember 8, 1917, which was attended by dele- 
gates from Belgium, JVanoe, Qreat Britain, 
Serbia, and the United States, it was resolved 
to dissohe the society after the publication 
of the Toliune of Traneactiona of the meeting 
held in New York on April 14> 1914w It was 


further resolved that, should there be any 
asseta after the publication of this volume^ the 
money ohall be divided pro raia amosgae the 
members, so that each member of the Ger* 
mano-Austrian group shall receive his dtffe, 
but that the shares belonging to membsei of 
other nations shall be retained and applied to 
some object of sdentifio reparation in BelgiuncL 
The meeting then determined that a new so- 
ciety shall be formed after the war on a baris 
similar to that of the Sooi6t6 Internationals de 
Ohirurgie. It will be called the SociM In- 
teralli6e de Ohirurgie, but will be open also to 
such surgeons of neutral countries as may be 
nominated for election by the general oom- 
mittee. 

A HEW journal of neurology and psychiatry 
in German, French and Italian has recently 
appeared under the direction of 0. Von Mona- 
kow, professor of neurology in the University 
of Zurich, with the collaboration of all the 
well known Swiss neurologists and psychia- 
trists. The assistant editors in neurology are 
Dr. Bing (Basel), Dr. Minkowski (Zurich), 
and Dr. Neville (Geneva) ; in psychiatry, Pro- 
fessor Dr. Weber (Geneva) and Professor Dr. 
Maier (Zurich). 

Db. F. W. Olarxe, chainnan of the Interna- 
tional Committee on Atomic -Weights, writes 
in the Journal of the American Chemical So- 
ciety that on account of the difficulties of 
correspondence between its members, due to 
the war, the International Committee on 
Atomic Weights has decided to make no full 
report for 1918. Although a good number of 
new determinations have been pid>liBhed dur- 
ing the past year, none of them seems to de- 
mand any immediate change in the table for 
1917. That table, therefore, may stand as 
offioial during the year 1918. 

The Science Club of the Univeraity of Ore- 
gon recently elected the following officers for 
the ensuing year: President, Dr. W. D. Smith, 
of the department of geology; Secretary, Dr. 
0. BL Edmondson, of the department of zool- 
ogy. The following program has been arranged 
for the year: 

Nofsmber.— ^‘Sympotiam on isssanh,'' Pro* 
fMsor 0. F. Stafford, sJMrsMs. 
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IdAim’* Mr. Truk Hall, enrator, Waablngton 
State ICuBom, TTniYanlt^ of WaahingtoiL 
January^ * l%a retetlon of phyiloal to montal 
growth,** Dr, B. W. DoBiudi* 

Ttbniar^. — **Thenno*eleetrio propertiea of al- 
1(7%’* Br. A. E. Ohaw^ 

MardL — **IiiraBtigaitioBa rating to the eonaer- 
Tation ud ntlliiation of oar flah moureea,” Pro- 
fewoi H. B. Torregr, Beed OoDege. 

April. — '^A rational map of Earope,** Dr. 
Bebee. 

Ma/.— ^ < Blidogie Inveatigationi in eoathem 
Oalifomia,** Hr. fihdton. 

Ths chief eignal officer reqneete that hdp 
be given to the {Signal Oorpa of the army to 
obtain lenses enough for oomeraa for the fleet 
of observation airplanes now being built. The 
need ia immediate and of great importance; 
the airplanes are the eyes of the army and 
the camera lenses ore the pupils of those eyes. 
German lenses can no longer be bought in the 
open market. England met this difficulty in 
the earlier stages of the war by requiring lens 
owners to register lenses and requisitioning 
those needed. The Bureau of Standards of 
the United States Department of Oommerce 
is now perfeoting a substitute for the German 
^ crown barium” glass usod for lenses and 
will later be able to meet the needs, and 
special lenses are being designed for this work. 
The situation now, however, is that, with air- 
planes soon to be ready for service, suitable 
lenses can not be bought Hundreds are 
needed at once. Possessors of the required 
types are urged to enlist their lenses in the 
army. They are asked immediately to notify 
the photographic division of the Signal Corps, 
United States Army, Mills Building Annea, 
Washington, D. 0., of lenses of the following 
descriptions which they are willing to sell, 
stating iffioe asked: Tessar anastigmat lenses, 
made by Carl Zeiss, Tena, of a working aper- 
ture of F. d.fi or F. 4.5 from 8^ to 20 inches 
focal length. Bausoh A Lomb Zeiss tessars, 
F. 4.5, from 8i to 20 inches focal length. 
Voigiluder Heliar anastigmat lenses, F. 4.6, 
81 to 20 indies focal length. 

SratiTABT Liira, of the department of the 
interior, on August 10, formally authorised the 


estaUidiznent of a dew mining eocperiment sta- 
tion under the jurisdiotion of the school of 
mines at the University of Minnesota. Min- 
nesota it one of two institutions to be so desig- 
nated. The other bureau was established at 
Columbus, Ohio, the recognised center of the 
olay-working industries of the United States. 
In recommending the Uzdversity of Minne- 
sota to Secretary Lane for the site of one of 
the proposed stations, Director Manning, of 
the bureau, said that at the present rate of pro- 
duction the high grade ores of Minnesota will 
become almost exhausted the next thirty years 
and it will be the duty of the bureau to en- 
deavor to show the way to utilize the huge de- 
posits of low-grade ores if the industry is to 
continue to prosper. The station is to work 
in a cooperative way with the University of 
Minnesota, an agreement to that effect having 
been signed by both parties. 

Dubiko the past summer, Professor C. H. 
Edmondson, of the department of zoology of 
the University of Oregon, has been conducting 
a survey of the sheUflah resources of the north- 
west coast, under the direction of the U. S. 
Burean of Fisheries. The survey is a part of 
the general conservation of food campaign 
undertaken by the federal government. In the 
course of the work the coast of Oregon has 
been traversed from about five miles south of 
Bandon to the mouth of the Columbia River 
and the Washington coast north to Gray's 
Harbor. All the important bays and inlets 
were visited and the species and relative abun- 
dance of the edible clams noted. The purpose 
of the survey, however* is not merely to de- 
termine the location of the edible sheUflah, but 
to aid in all possible ways the increase of this 
type of food supply and to encourage the 
general public to make greater use of clams 
and mussels as a partial substitute for the 
higher priced meats. Few realize the abun- 
dance of food represented by the immenae 
quantities of sheUflah distributed along this 
coast or how cheaply edible dams may be 
obtained from the towns of Harahfldd, Flor- 
Newport or TiUamook. In view of the 
fact that little is known of the life histovy of 
any of these sheUflah of our ooaat, Frofeasor 
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Edmondson has initiated eipcriinentU imk at 
Florenoe^ Newport and Tillamooik for the pnr- 
poee of detaraining the rapidity of growth, 
the age^ the ^lawning eeason and the oondi- 
tiona under whioh certain of the edible dams 
best tfariTe. These experiments will be carried 
oa throughout the year or until aatiafaetory 
results are obtained. 

A ooisnomrAiu was reoently droulated 
among the members of the Ohartered Institute 
of Searetaries of Great Britain for the pur- 
pose of obtaining opinions in regard to the 
adoption of a decimal sys tem of coinage in 
the United Kingdom, and the substitution of 
the metric system for the existing United 
Kingdom weights and measures. Of the re- 
plies received 80 per cent considered that a 
change to a decimal system of coinage would 
be favorable to the business in which they 
were engaged, and 66 per cent favored a £1 
basis of coinage in preference to the ^Im- 
perial Grown ” or dollar basis. In regard to 
weights and measures, 86 per cent favored a 
change to the metric system, 68 per cent, of 
whom already used that system in their busi- 
ness. One member expressed the opinion that 
a strong commission of able men should be 
naked to decide whether the continental sys- 
tem, whioh was forced npon countries at a 
time when violence, rather than reason, pre- 
vailed, had been really satisfactory. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

Iw honor to Andrew S. Hallidie, inventor 
of the use of the cable railway for passenger 
traffic in cities, who was a regent of the Uni- 
versity of California from 1878 to 1900, the 
regents of the university have given the name 
"Hallidie Building” to a building which they 
are now erecting in Son Franoisoo os an in- 
vestment of University endowment funds. 

W. J. SpiLUf Air, chief of the office of farm 
management, U. S. Department of Agrionl- 
tuziB, haa accepted the daanahip of the newly 
creat e d ocdlege of agriculture at the State 
^Uege of Waahingtem. He will taka up faia 
new duties April 1, 1018, after he has com- 


pleted a survey of the farm labor okuatkm In 
the United States, npon Triiieh he is engaged 
as an emergency war measore. 

A DXPABTMKHT of plant patbologj baa been 
created by the regents of the State OoQege of 
Washington, Dr. F. D. Heold, formerly pro- 
fessor of plant pathology, has been made head. 

Faonsson F. L. Washburn of the Univer^ 
sity of Minnesota has been rdieved of hii 
present poeitiem in the Agricultural Oollege 
and station and as state entomologitt> and has 
been given the title of professor of economic 
vertid)rate soology, to take effect on Febru- 
ary 6. 

IDb. a. L. Tatum, professor of pharmacol- 
ogy in the University of South Dakota, haa 
been appointed assistant professor of pharma- 
ology and physiology in the University of 
Chicago. 

Bot Riohabd Dbnblow, assistant tu]|or 
in the department of chemistry, College of 
the City of New York, has been appointed in- 
structor in Smith GoUega 


DISCUSSION AND CORRESPONDENCE 
THB PITTSBURGH MBETINO OF THE AMERI- 
CAN ASSOCIATION FOR THB ADVANCB- 
MENT OF SCIENCE 

[The following letter was delayed in the 
mails and reached Scibnoe just too late for 
publication in the last number,] 

To THE Members of the Amerigan Assooia- 

TION FOB THB AdVANOEMSNT OF SORNCB: 

When the American AssooieAxon for the 
Advancement of Science and all similar so- 
cieties planned their winter meetings, the 
present situation could not have been fore- 
seen. We had not even entered the war, and 
did not dream of a congestion of transporta- 
tion such as DOW exists. When the present 
situation bad developed, it was (in the opin- 
ion of a majority of the oommittee having 
power) too late to postpone onr meeting. 

Transportation is now so greatly ovestaxad 
that necessaries of life can barely be carried; 
the railways should be spared every efxtra 
burden. Great simultaiieous pilgrimages on 
important trunk Udm are eipeoialiy to ba 
avoided, since they demand extra trains, need- 
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isig^ looosiDtiTM and coal, and oanfling 
mttoh^onfiittoiL Therafbn^ in xnj opinion it 
behooret^evoiy patriotio and nnaalflih mam- 
ber to oonaider -my serioudy whether ha can 
leally atrre hit country iy attenihng the 
meeting* or whethw he oan not better aenre 
in this fateful time by staying at home* espe- 
dally during a period of highly congested 
trarel* when many of onr soldiers may wish 
to take leave of thdr families before departing 
for the front. I believe that only those persons 
* bringing really important oontnbutions to 
the problems of the war should attend such 
meetings now. All others* in my (pinion* 
should conserve their money for Liberty 
bonds axtd for those in distress* and diould 
save thdr strength for action in this time of 
entraordinary crisis. For these reasons* with 
great regret* 1 have decided not to attend the 
meeting at PittrimigL 

So far as I have been able to ascertain* all 
the responsible authorities at Washington 
ooQoemed with transportation agree with me 
u to the importance of avoiding unneoeisary 
journeys in such a crisis. 

The very great usefulness of the Aznerioan 
Amociation for the Advancement of Sdenoe 
is not dependent upon the unbroken continuity 
of its social meetings. 

Sdenoe is inoaloulably important* indeed 
indispensable* in this world-wide catadysm. 
The excellent work of the assodation in the 
past is now bearing fruit; but this moment 
demands action rather than general disouMion. 
We must devote all our energies to winning 
the war. Let ns all make eveiy endeavor to 
apply our knowledge and strength in our 
country's noble cause. 

Theodore W. BiOHARDa 

CsuBUDOi^ Mass.* 

Leoember 10* 1D17 

THE BEARING OF THE FACTS REVEALED BT 

ANTARCTIC RESEARCH UPON THE PROB- 
LEMS OF THE ICE AQB* 

Rbobnt Antarotio explorations and re- 
searches have yidded significant evidence re- 

t This term as used by the writer refers to the 
Great les Age of Plaiitoeene Time. He holda that 
the oeeorrences of lee as a geologie agent of msg- 


garding the problems of the loe Age^ and* of 
the similarity of the suooeasion of geological 
dimatas in polar with those in other lati* 
tndee.* 

These rsseaidies have been paroeeouted to 
the ultimate limit of courage* devotion to duty 
and enduranoe-— the noble saorifioe of life— 
as in the oases of Captain Scott* "ELS., and 
hie devoted oompanions and members of the 
expedition of Sir Ernest Shaddeton. 

The data secured by these expeditions are 
abne sufficient to establish the foDowing 
premises: 

1. That Antarotio ioe^ although oovering 
areas several times larger than all other ioe 
covered areas* is slowly decreasing in exitent 
and depth. 

2. That the same succession of geological 
climates have prevailed in Antarotio at in 
other latitudes.* 

So vital are these evidences of the retreat 
of Antarotio ioe that it may be well to briefly 
quote or refer to the most prominent in- 
stances: 

All these evldeneei and maay others whlA 
space will not allow me to mention load up to 
one great faot— namely* that the glaeiation of tbs 
Antarotio regions Is receding.^ 

The lee Is everywhere retreating.s 

The high level moralns decrease In height above 
the present sorfaee of the lee* the dSbris being 
two thousand feet up near the eosst sad only two 
hundred feet above near the plateau. 

(Scott’s lecture on the great lee barrier.^) 

nitude during eras preceding the Pleistocene were 
not ''world wide” nor as "phenomenal*” nor were 
they preceded* accompanied nor followed by con- 
ditions as signifleaBt ss corresponding phenomena 
of the lee Ago. (Oompte Bendd do TCI iSoe Oon- 
grta G0ologiqae International* p. 1105, Stock- 
holm* 1010.) 

s"8eatt’s Last Expedition*” VoL IT.* p. 206. 

s This part of the erldenee Is not eonsidered In 
this paper except Inferentlally ae bearing upon 
the general subjeet 

4 Scott, "The Voyage of the Discoecry*” VoL 
n.* page 410. See also pp. 428-24-20, and aksteh 
map of lee distribution* p. 448. 

■ Seott* "National Antarotio Expedition* 1200- 
1004,” VoL I., p. 04. 

• SSeott’s Last E:q)editl<m,” VoL II.* p. 294. 
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This obserration applias to an ioe-corared 
area of over 116,000 square miles. 

Mr, Griffith Taylor notes the recession of 
Dry Valley Glacier twenty miles from the sea 
below Taylor Glacier.^ 

Mr. Taylor also notes and speaks with con- 
fidence of the passage of the loe Age from 
Antarctica.* 

In speaking of the eridenoe of ice retreat 
over Antarctic areas ezidored by him^ Sir 
Ernest Shackleton said: 

Borne time In the future these lands will be of 
use to humanity.* 

This impressive and conclusive evidenoe is 
corroborated by the greater and still more im- 
pressive evidences of the comparatively recent 
uncovering of temperate land areas,'* and the 
progressive retreat of the snow line to higher 
elevations in temperate and tropical latitudes 
and towards the poles at sea level, being far 
greater in Arctic than in Antarctic regions. 
We are therefore confronted with the con- 
clusions : 

1. That the disappearance of the Ice Age is 
an active present process and must be ac- 
counted for by activities and energies now at 
work, and that the use of assumptions and 
hypotheses is not permissible; 

2. That the rates and lines of retreat are 
and have been determined by exposure to 
solar energy and the temperatures established 
thereby; and by the difference in the specific 
heat of the land and water hemispheres; 

8, That the lines of the disappearanoe of 
ice are not conformable with those of its dep- 
osition, and mark a distinctly different ez- 

^ p. 286. 

* Zd., p. 288. See also photograph following p. 
286 and p. 802. 

• Address to the Oommonwealth Club, Ban Tran- 
elseo, Collf., November 7, 1916. 

Slight fluetuations in the retreat of the small 
residual glaciers In temperate latitudes are noted 
,in the reports of the Commission on Glsderi 
of the International Geological Congress by 
Profeesor Harry Fielding field. But the great 
measures of the progreeeiveness of glacial retreat 
are in the pset dlsappearanea of the Flelstoeene 
lee fields of temperate latitudes snd the present 
retreat In the Antaretie snd Aretle regions. 


posure snd dimatie control from that nhtdh 
prevailed prior to the culmination of the Ice 
Age. 

4* This retreat also marks a rise in mean 
surface temperature along these new lines, 
m a nife stly due to recently inaugurated ex- 
posure to solar radiation and the inatigu- 
ration of the trapping of heat derived from 
such exposure; which process is oomulatiTe 
and has a maximum not yet reached. 

The researches under the direction of Oap- 
tain Scott and Sir Ernest Shackleton have 
therefore very rigidly conditioned any inquiry 
as to the causes of glacial accumulation and 
retreat. These conditions are oorbxotivi and 
DiRKOTrvB— ^ofrective, in that they have en- 
tirely removed any doubts as to the alternate 
glaciation of the poles under the alternate 
occurrence of aphelion and perihelion polar 
winters by the precession of the equinoxes, as 
advanced by Oroll; directive, in that they 
have imposed an appeal to energies now sotive 
as causes of retreat, and divested the problem 
of reflorta to the fascinating but dangerous 
uses of suppositions and hypotheses. 

They have, moreover, pointed out with un- 
erring accuracy the vital conclusion that the 
same energies which have but recently con- 
verted the glacial lake beds of Oanada into 
the most productive grain fields of the world 
will in time convert the tundras of to-day 
into the grain fields of to-morrow." 

The bearing of this oonolusion upon the 
ultimate devdopment of the human race is 
so fsr-reochiug in its consequences that the 
great sacrifice of life attendant upon the 
prosecution of these researches stands forerver 
as a memorial in the correction of the erro- 
neous and wide spread conception that the 
earth is in a period of refrigeration, desic- 
cation and decay; and establishes the con- 
clusion that it is in the spring time of a new 
climatic control during which the areas fitted 
for man’s usee are being extended and that 
the moss of polar wastes will be replaced by 
rye and wheat. Mabbdxh Manbon 

San Franoisoo, Cautooku 

See also Oompte Bendfi da Zlitaie CongrSs 
Gdologiqae Intematlansl, p. 1108. Stockholm, 
1810. 
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tmCXEMT LABOPATOftT UOUTINQ 

SlfBUL noXm hMm appeared in Sonoroi the 
put few yeara reUtive to the derdopment of 
glaaa through whioh a proper apeotroeoopio oor- 
reotioa could be secured for microscopic pur- 
poses. There are also on the market various 
nderosoope lamps deaigned to furnish a cor- 
rected artifloial light for laboratory study. 

These devioea, though very satisfactory for 
smell advanced daasee, are in many ways un- 
deairable for large classes of elementary stu- 
dents, and sitting, u they usually do, on the 
laboratory table, are more or leas sid)ieot to 
breakage when used by large numbers of stu- 
dents. 

The dark winter days during a part of the 
sdiool year made it imperative that the large 
claaaea in agrloultonl botany at Oregon Agri- 
onltnral OoUege be provided with a light which 
would yidd relative daylight values with tem- 
porary mounts and stained prepared sections. 
This hu been attained most effloiently by the 
use of the General Electric Oompany^s Tvanhoe 
Tmetint Unit No. 748, known as the ^Noon 
Sunlight” grade. This is a large, apparently 
blue shade, designed to cover the high-power 
nitrogen-filled Ifaxda lamp. Experience has 
diown that one of these units suspended two 
feet above the laboratory table and equipped 
with a one-hundred-watt bulb gives a superior 
light for four students. In this way, forty 
students at one time are being handled with 
ease on dark days, the illumination being 
ample even for the high-power dry or the oQ 
immersion objectives. 

The cost of the entire installation is ap- 
proximatdy the same for four men as that of 
the usual microscope lamp designed for one 
person. To secure a fixture which would be 
near the table without obstructing it for 
laboratory work, the shade holders were sus- 
pended by nickel chains from the ceiling over 
the center of each table. The lack of rigidity 
of the fixture thus equipped is of special ad- 
vantage in the elimination of breakage. 

W. M. Atwood 

Parr, op Bovavt and Plant Patholoot, 
OaaeoN AououxAuaAL OoLLaoB 


iCIBNTlFIC BOOKS 
THb Shmenta of iho Sdenco of NutrUion, 

Third Edition. By Guaham Lusk. Fhila- 

delifiiia, W. B. Saunders Oo., 1917. Pp. 641. 

It is sometimes said that the sciences and 
the fine arts are international in the broadest 
sense of the word; they do not recognise na- 
tional boundaries or racial limitations. Nev- 
ertheless a nation may well be concerned about 
the accomplishments of its dtisens in the pur- 
suit of knowledge. "Knowledge once won,” 
Gowland Hopkins has recently written in a 
commendable essay on medicine and experi- 
mental science, "is of no country; it is the 
common guerdon of mankind; but he who 
rares nothing as to where it grows seems to 
lack an element of patriotism.” 

From this standpoint American science 
need not be dissatisfied with the oontributiona 
which the workers in this country have made 
to the study of nutrition in the past decade. 
Lusk’s " Science of Nutrition,” which has 
estabhahed itscU as a Btimulating and com- 
prdiensive text-book, discloses the names of 
more than one hundred American inveetigatoie 
whose labors have helped, probably in larger 
measure than those of any other country, to 
bring new facts and permit new viewjKiints in 
nutrition during the interval that has elapsed 
since the earlier (1909) edition of the book. 
Its size has been expanded from 400 to 600 
pages not by the mere accretion of incidental 
observations but by the addition of carefully 
considered novelties which the later develop- 
ment seems to warrant as worthy of consid- 
eration. 

The style and mode of treatment of the 
problems of nutrition remain essentially un- 
changed in the new edition. The historical 
method has been followed in a way that can 
not fail to interest those who are more fa- 
miliar with the subject-matter, and that ought 
to enthuse the beginner. There is something 
almost inspiring in following the story from 
its beginnings in the days of Lavolsieir down 
to the ingenious contrivances for respiration 
study and calorimetry so highly developed in 
the university laboratories and research in- 



642 


SCIBNOE 


[N. a yol. zlyl 116. vm 


•titutas of the United States. A special new 
chapter is deroted to some of this modem 
technique that has furmshed such hdpfol 
measurements of the basal metabolism of man 
and the domestio animala 

The noTelties must be sought on erexj page; 
for the new edition is not an expedient of 
bookmaking but a record of progress. Among 
the major accessions are elaborate discussions 
of the possible processes of intermediary meta- 
bolism. To those who learned their phyaiology 
with a former generation the newer chemical 
language may seem almost incomprehensible^ 
But Lusk properly remaiks (jk 175): "One 
must know the life history of sixteen amino- 
acids in order to be fmiHaF with the meta- 
bolism of protein. Though the extension of 
knowledge may have been at the cost of 
ain^licity, yet order is being wrought out of 
apparent complexity. It is often diffloult for 
an older generation to think in terms of the 
knowledge of a new. The author’s father was 
a student at Heiddbeig at the time when the 
modem chemical formuhs were introduced, 
when H — 0 became H,0, and he recalled the 
distracted exclamation of one of the univer- 
sity professors, ^Ach OottI wie kann man so 
lement’” 

A new chapter on The Nutritive Value of 
Various Materials used as Foods develops the 
history of the latest standpoints which are 
threatening to upset so many of the currently 
taught doctrines. "It is evident from the 
materisl presented in this chapter/’ Lusk 
writes (p. 878), " that the science of nutrition 
includes something more than the production 
of energy from fat, carbohydrate and protein. 
There must be certain salts and certain quali- 
ties of protein in the diet, and there must be 
minute amounts of ‘ vitamins.’ The chemical 
composition of the latter will some day be 
known, even as the chemical composition of 
epinephrin is known. Epinephrin, an essen- 
tial of life, is present in the blood to the ex- 
tent of 1 part in 100,000,000. In like manner, 
vitamins which are present in meat, milk, 
fresh green vegetables and grains are essential 
to the harmonious correlation of the nutritive 
functions of animals. 


Nephritis, cardiac disease and other cona- 
tions involving acidosis are alao oonsidsied in 
their relation to metaboUam. A highly inter- 
esting and exceptionally timely chapter on 
Food Economics concludes the vohnneab A 
few brief excerpts will suffice to indicate some 
of the attitudes of the author. After uigiDg 
the sale of food by oaloriee and not by pounds 
Ludk adds (p. 689) : " The main objection tiiat 
has been enoountered to the sale of food on 
the oabrio baris has been the sensitiveness of 
the busineaa world to the introduction of a 
new and unknown quantity* Why not leave 
well enough alonet A more highly educaited 
generation will, however, demand that its ex^ 
penditore of thousands of millions of dollars 
for food shall not continue to take place in 
unfathomahle depths of daritnees.” Again (p. 
571): "The housewife should know sbout 
cooking, and both die and her husband should 
know something of the value of food. The 
sum wasted for alooholio beverages would 
quently be sufficient to turn the scale in favor 
of tlm proper nutrition of the family. OlMHper 
milk for the babies of the poor and adequate 
nourishment for school children are important 
factors in the situation. ... As this book goes 
to press it seems that America herself is cer- 
tain to face a food shortage before very long. 
This can be remedied by increasing the num- 
ber of milch oows and by reducing the live- 
stock raised for meat The latter would free 
arable land for the production of grain and 
potatoes and save, for human consumption, 
grain fed to steers. It is quite oertain that 
meat in the quantity it is consumed to-day is 
entirely unnecessary, and it is susceptible of 
soientifio proof that mechanical work is more 
efficiently and economically derived from car- 
bohydrate food than from meat” 

When the author expressea his oonviction 
that "in another decade the development of 
soientifio knowledge will probably permit the 
formulation of the subject from the stand- 
point of physical chemistiy” the reviewer ia 
less sanguine regarding the complete domi- 
nance of a single mode of attacking the prob- 
lems of nutrition. Against the author’s pub- 
lished statement that he has no intention of 
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again i«Fiaing hia book, proteati are alieadj 
baibg beard eren from aoroig the Atlantic. 
Suooaaa eotailB reeponiibilitiea. 

Latatkiti B. Mkndsl 
fiBsmsLD SouNnno Soaooi^ 

YaU UlOTBBaiTT, 

Kaw Ha^bn, Com. 

Ocetutonal Papers of the Mueeum of Zoology, 
Uaioereity of Michigan. Noa. 1^5, 1918* 
17 (each separately paged). Ann Arbor, 
pnUidied by the University. 

Dr. A, G. Ruthvesi, the Director of the 
ICnaetun of Zoology of the University of Mich- 
igan, is heartily to be congratnlated upon the 
appearance of the first volumes of these ** Oc- 
caslonal Papers ** Nowadays when every one 
is continually receiving requests to subscribe 
to some new journal or other, this series 
comes as a refreshing delight; it is not pub- 
lished for sale I We learn that the papers are 
issued separatdy to libraries and specialists, 
and, when sufficient matter has acoumulatedi 
a title page and an index— an excdlent index 
by the way — is prepared and the volume is 
sent forth. 

The contents will appeal especially to tiie 
modemued systematist, who tries, at any rate, 
to take interest in ecology, soography and the 
careful noting of life histories. We find 
notices not only of such astonishing novelties 
as LathrogeeJco, Peeudogonatodee and Callie* 
eincopas among reptiles, and of Crypto- 
hraehiu and Oeoiairaehus among amphibia, 
but of more general interest are the very in- 
teresting obswations upon the egg-laying 
and hatching of several South American spe- 
cies of amphibia, of varied genera, in all of 
which some significant and peculiar adaptation 
or modification is recorded. The series is not, 
however, for the herpetologist alone. Reig- 
hard and Oummins have a modd deacription 
of a new Ichthyomyeon with notes and fig- 
ures of its aiq;>earanoe and oustoma. Other 
writers discuss Crustacea, insects of various 
groups, trematodes, as well as birds snd mam- 
mals. 

That these artioles were not chosen for the 
collection but simply represent the natural 


output for thiscomparativdynewandhilherto 
httle-known museum indeed augurs happily 
for the fnture of the series and for that of the 
museum as wdL Workers in the Museum of 
Oomparative Zoology at Harvard are perhaps 
naturally more eympatieo than others and 
when they review their own museum’s past it 
is not difficult for them to foresee the swift 
growth of another great university museum 
of similarly unrestricted interest and endeavor 
at Ann Arbor. 

T. Babboub 


SPECIAL ARTICLES 

CONCERNINQ THB INFLUENCE OF THE AOB OF 
AN OROANiaU IN UAINTAINTNO ITl 
ACID-BAaS BQUILZBRIUH 

The importance of the maintenance on the 
part of the blood and tissue juices of a hy- 
drogen ion concentration within certain nar- 
row limits of variation has been established 
through the work of J. 8. Haldane and L. J. 
Henderson. Recent investigations have not 
only served to emphasixe the importance that 
the organism should maintain a certain acid- 
base equilibrium for its physiological life, but 
have also shown that when the mechanism 
which regulates this equilibrium is interfered 
with so that the hydrogen ion concentration 
of the blood is increased and maintained for 
an adequate time, the organism no longer 
functionates normally, but becomes patholog- 
ical in certain of its reactions. 

It is not the object of this note to enter into 
a discussion of the factors concerned in main- 
taining a normal acid-base equilibrium, nor 
to discuss those pathological conditions in 
which a variation from the normal is fre- 
quently observed. The object is to call atten- 
tion to the influence of the age of the organ- 
ism in controlling the mechanism by which 
the acid-base equilibrium is kept within the 
bounds of normality. 

Some years ago, while conducting a seriea 
of experimeuta in which uranium nitrate woa 
employed as the toxic agent to induce on 
acute nephritis, the observation was made that 
thia substance was more toxic for old aninudt 
than for yonng animals.^ This variation in 

1 MacNider, W, d^., the DUrtmee la the 
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degree of tOMicity wu espraesed bgr the older 
becoming both elbumiiinrio end gly* 
ooflurio et in earlier period following the nee 
of nraninm then waa the oaae with the young 
enimala. Furthermoie!» the quentitetive out* 
put in the urine of both albumin and glnooae 
waa greater in the old animnla than in the 
young animala When the kidneya of theae 
nttimaU were studied hiatologioally there waa 
found to exiat more evidence of kidney injury 
in the organa from old animala than in thoae 
from young animals. In ao far as the kidney 
waa concerned in the reaction, uranium waa 
more toxic in an old animal than in a young 
animaL 

In a later aeries of experimented in which 
the age of the animale waa taken into account, 
animals following an intoxication by nranium 
gave evidence of developing an add intoxica- 
tion much earlier than did the younger ani- 
mala The experiments also demonstrated 
that the add intoxication in the older animals 
waa of a severer degree than in the young ani- 
mala The evidence for the devdopment of an 
add intoxication in these animals of difFeront 
ages oonaisted in noting the time of appear- 
ance and quantitative output in the urine of 
acetone bodies, and in determining the rela- 
tive degree of tolerance for an alkali by the 
two groups of animala The old animals 
diowed an earlier appearance in the urine of 
acetone bodies, a greater quantitative output 
of these bodies, and a greater tolerance for an 
alkali than did the younger animala 

In theae experiments it waa furthermore 
shown, that by the intravenous uae of an alkali 
in a young animal the kidney could be anooeaa- 
fully protected against the toxic effect of an 
anestbeiio while in the older animala the diffl- 
oulty of furnidiing this protection increased 
with the age of the animal. 

Beapcmae of Aaimabi of Different Ages to a Oon- 
Btant Quantity of TJraaliim Nitrate/' Free, floe. 
Xxp, BioZ. and Med., ToL XI., 160, 1014. 

sMaoNider, W, deB., **The InUbitlon of the 
Toxieity of Uraalnm Nitrate by Sodium Carbon- 
ate^ and the Proteellen of the Kidney Acutely 
Nephr^tUe from TTraainm from 4he Toxie Ao- 
tion of an Ansethetig' by Bodiiim Ckrbonata," 
/•ur. M0p. Med^ YoL tXOl., 171, 1010. 


In A reoeot study* of the rdative toAicity 
of unminm nitrate in nnitMln of diffaNot 
ages, the observation has beat made thM the 
old animala not only show a a a v aw r grade of 
acid intoxication as indicated by the appear- 
ance of acetone bodies in the urine thAn do 
the younger aniaiala, but these old aniinA 
also show a more marked inoreaaa in the hy- 
drogen ion concentration of the blood, whidh it 
associated with a more rapid depletion of the 
alkali reserve of the blood and a greater re- 
duction in the tension of alveolar air oari>OB 
dioxida Aasooiated with this change in the 
acid-base equilibrium of the blood there de- 
velops a kidney injury which is hiatologioally 
more marked in the old in the 

young animals. 

In a final series of experiments* it has been 
found possible to maintain in some measure 
the functional capacity of the kidney and the 
response of this organ to various diuretic sub- 
stances by employing a solution of sodium 
carbonate to restore the alkali reserve of the 
blood and maintain an aoid-baae equlUbriutn 
of the blood which approaohei in degree the 
reaction of normality. The ease with which 
the acid-base equilibrium of the blood can be 
restored and maintained in on animal intoxi- 
oated by uranium, and the degree of protection 
which is fumiohed the kidney is dependent 
upon the animal’s sge. The acid-base equi- 
librium is more easily restored and can be 
maintained for a longer time in a young ani- 
mal than in an old animal. The protection of 
the animal against the tozio effect of uranium 
is more perfect in a young animal than ilt an 
old animaL 

From the experiments which have been 
cited it would appear that there is a definite 
association between the toxic effect of uranium 
and its sbility to induce an add intoxication 

• MaeNlder, W. dsB., ''4^j^iBids^|eUm of the 
Relative Toxicity of TTraniuii for Animals 

of Different Ages," L, /o». Med., YoL 
XXIY., p. 1, 1017. 

4 MaeNlder, W. dsB., "Ths Bffleleaey of Tarip 
oos Diureties in the Aentely Nephropoiliie Kidney, 
Protested sad Unprotected by Bodinm Ossbonate^" 
Joer. Mmti^ed^ Y<d. XXIY., 10, 1017. 
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tbe age of fho animal Tory largely 
diitnAlline the rapidity of derdopment and 
thawMty of thla intozioatioii. 

WMa animala of different agea are intozi- 

S tty thia metal the factor of the age of the 
tarn in the reaction ia ezpreaaed fay an 
Ity of the aenile animal to maintain 
wHfa tfag eame degree of perfection a normal 


udiMia^ eqnilifarium aa ia the case with the 
youttgefi animaL Wic, dbB. MaoNidxb 
fMM |iA9oaaToaT of PniuaooLOQT, 

Tmm Vmwuirr tjir Kobth Oaeolina 


BOBTOK MEBTINQ OP THE AMERICAN 
CHEMICAL SOCIETY. V 
On fke msdhaiUtm of the potoMoium Morato* 
mm g on$$$ dioaide reaetion: Baticond P. Baoom 
and Bk W, MrT.Laa, As the reeult of thdr e:q>erl- 
*meatal inveatigation of the meebaniam of the ao- 
ealM potaaeitun ehlorate-mangaseia dioxide reao- 
tkm, the aothora eonclnde that: (1) Aroiding local 
hea^gi potafflinm chlorate and manganaee dioxide 
begin to react at 265” OL The moet vigorona reae- 
ticui oecon at 810” 0. (2) The potaaaiiun chlorate 
oxidiBCa the manganeae dioxide at the lower tem- 
peraitare to form a hi^ier nnatabla oxldoi which 
ia deeompoaod later into menganeae dioxide. It ia 
impoaaible to iaolate thia iatermediate oxide on 
aeeonnt of the great T^ooity of the reaction. (8) 
Thia initial oxidation generatea hea^, and ihii, 
> poQ|ded with the heat appUed, oanaea the reaction 
to go, with a rery vapid riae in temperature. Thia 
Ugh ^peratore eanaea certain aeeondaxy reae- 
tlona & oocDT. (4) The flrat theae aeeonoary 
reaetiona between the pota^dw eblorata and 
nanganiwMi dioxide reaulta formation of 

manganoua chlorate, which deeompoeee into man- 
ganona chloride, chlorine and oxygen. The man- 
gaDoaa ehloride ia partially oxidlaed to manganeae 
dioxide and dilorine. Fotamiom oxide reacts 
with manganeM dioxide, in thepromnce of oxygen, 
to form potaaalam mangaaata, which ia changed 
by wmie of tbe chlorine to potaaalum permanga' 
Bate. The exceaa of chlorine eeeapea. Of the po- 
.taarium cUorate naed, only OJUS per cent eaten 
into theae dumges. (6) An average ef 6.428 per 
eent of maageneae dioxide ia naed up In thia re- 
actios. Alnioct an of ihla Iom la accounted for 
from the aolofale manganeoe oompounda produced 
in the eecondaiy reaetiona. (0) The tnawganeei 
dioxida aervea aa an intaractiliig catalyirt in thia 
reaetion, haetwring the speed of the change fay 
aetually raaetfaig with the potaarium ehlorata, to 


torn an inteemedJata oxide, whieh aeta fret the 
manganeee dloUde again before the eondnatoB of 
the reactloa. 

The meoMreiiieftt of the eompr ca s WW fas of 
eotfdf under hjfdroetatio p r caaa r e mp io lifidO 
megdbare: Lsabon H. Adak* and Bmm X). 
Williamson. Tho eomprenibUitla| of the foUoi^ 
lag metals under hydroatatio presaorea from two 
to twdve megabora have been measured by a eom- 
parative method— atlver, biamnth, copper, sine, 
brass, tin, cadmium, lead, gold, aluminium, tin- 
bismuth alloy. • The results ate accurate to about 
1 per eent of their vUnes. In the case of the 
more eompreeaible metals an estimation of the 
falling off of the oompreseibUitiee at higher prea- 
Borea Is obtained. 

Compomde formed by the aUcdli owidei Kfl and 
Nafi nHth the iriowidee of dlwninwn end iron: 
Gxobos W, Mobxt. a description of the prepara* 
tion and properties of some alkali alnminates and 
ferrites. 

dal/uHo acid ae an aoidimetrio standard: 

TOK Lovxll Hamlin and Chaeles Blaxm Oloddl 
The preparation and use of 100 per cent H.8Q1 
for a primary acid: nitric standard is dcseribed, 
previous work is cited, comparison of results with 
atandardlaations by other methods is given. 

The production of osone in the oorono: F. 0. 
Anuxemo. One of the methods for the fhpition of 
nitrogen Is its ‘‘burning** in the rieotrie are, the 
eomblnation being due chiefly to the ions. The 
laws that govern the important relatioushlps be- 
tween ionization and ohe^eal action are stin ob- 
aeuTO. To simplify the problem the study with a 
single gas has been begu with the formatioii of 
osone in the corona which is firobably the rimpleat 
form of electrical discharge occurring at atmos- 
pheric pressure. Opposed to the oaonlsing effect 
there is a deozonlxlng effect with a reanlting equi- 
bbrium. 

Some properties of the oxides of lead: L. H. 
Adams and H. E. Mkbwin. The oxideo PbO and 
Fb|04 were prepared in well crystallised form and 
their densitim and optical properties determined. 
The monosde exists in two po^orphic modiflea- 
tkme having sn enantlotropio inversloa point at 
about 670”. Some interesting effects of pressure 
oa eryatals of the yrilow form of FbO are de- 
scribed. 

A new iUmninaior for wUeroeeopm: Auaaumpn 
Sxlvbman. The lUnmlnator eonslata of a amaU 
oiveolar tube lamp surrounding the objective^ smA 
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^jentad bj a alz-Tolt rtontga It mmy ba 
Wre^ lato A hoUow objeat, tbe lamp belnf at* 
Wchad to tlie mieroaoope tube and moving ivith 
Bapoeiallx convenient for the etody of enam- 
^ alloje, opaqne objeete and nibotancee eon- 
^ilned in opaqne Tceaele. A model will be ex- 
i^blbitdd in operation. 

n , The qudlitaiioe separation and detection of gal- 
BfkMi; Phujp B. Biowkino and Lthan E. 
Tosraa. A etndj of the oeeurrence of the element 
L thowa it to be most eloeelj aaeoftiated with Pb, Al, 
Mh, Zn and In. Analytioallj it falla Into the 
V'M ffnmpf Ita hjdroxide being precipitated hj 
•NHtOH in the presenee of XH«Cn and being eol- 
oble in an ezeeee of NaOH, The chief anatytlcal 
problem ii Ita separation from A1 and two methods 
are studied, bo^ of which give satisfactory re- 
irults First, the method of de Bois Vaudran, pre- 
fdpitating G^(FeC^fl )4 bj E«FeC)LN« in the pres- 
imce of strong HCl to about one third the volume 
Ih* liquid. Second, saturating a solution with 




Clga in the^ presenee of ether, which throws out 
ifhe AlGla an d beeps the Ga in solution. 


I The gualMtative detection of germanium and Us 
i^eparatum from anenio: Philip E. Bhownino 
4nvd Bkwxll £L Scott A study of the occurrence 
Jthe element shows it to be most closely associ- 
^/h Ag, Pb, Hg, Cd, As, Bn, Zn, Ti and Cb. 
Jtt falls ^ analytical group with As and Sn 
pines its ^ soluble in (NHt)^. It is 

separated treating the sulphides with 

'(NHt)tOO^ being soluble. From As it may 
ite separat^*^ ^7 treating a solution of the sulpho 
salts w>*th ammonium acetate, acidifying with 
acetb^ patting HJS. AsiS, is pre^i- 

ta^^ and Ge remains in solution. The following 
.modification of Buchanan's method was devised 
for the separation and detection of Ge. The 
germanium material was dissolved in strong hydro- 
, chlorie acid (6-10 cm.*) in a test tube some 
, KMnOt added, to keep arsenic If present in the 
higher condition of oxidation and distilled into 
[ another test tube kept cool in water. After die- 
tSDing about one half volume the Ge is found in 
the distillate by means of HsB. 


fiaver onion; H. 0 . P.WiBEB. It is eustomary to 
tUnk of silver as a strietly monovalent dement, 
< whkh forms in solution a positive ion. When a 
' Bohitlon of a sQver salt is electrolysed at high 
current denaity a black deposit ia formed at the 
anode which has been variously described as silver 
peroxide and u silver peroxynltrate, the formulas 
^ascribed varying but tending to indicate the pree- 




[N. B. You 

enee of trivalent silver. It is now 
this compoond we have silver which la 
experimenta sets as an anion, probaU^ 
a very unstable and intena^ aettve ' 
agent. It la not derived from 
*but rather of the permanganate type, 
pound is of great interest In 
valence of silver in particular, and 
general. 

The ftaation of nitrogen with the 
dieeharge: FAsaiNOTON Danulb and 
WuLP. The oxidation of nitrogen by 
cold electric discharge has been 
energy is lost as heat, and under the 
ditlons nitrogen pentoxide ineteed 
peroxldo is formed. This diould slmpK^ 
sorption towers. Preasuro favors this xesi^ ^ 
but not the reaction which gives nitric o/> 
Practical applications have failed boos: i VWi 
action is too slow. A search for a eatalyier wj 
unsuecessful. Experiments with various types i 
discharge chamben look hopeful. 

The dieplaeement of nitric by earhonie ooi'^fr 
ailver nitrate eolvtione and the relation of 
action to the indlueion error in the silver I 

etfr: A. S. MoBantxl and H. B. HiviLlNa. i ! 
has been shown that carbon diox|de reacts elowq i 
with silver nitrate in aqueous solution forming i 
carbonate of silver and liberating free nitrle acU ^ 
rvystols of the carbonate have been isolated* anL^ 
identified. The nitric acid liberated has bees 
estimated by titration with iod-eosin and Itr 
amount compared with the silver contained in thr 
crystals of silver carbonate. The reaction is be 
lieved to be as follows: 



Ag NO, + H.OO,i^Ag HCQ, + HNOb. 

Aboot one one-hundredth of one per cent, of th* 
silver nitrate Is converted to the carbonate. I 
the silver voltameter a clear solution' of allvior ni 
trate which has been satorated with 00| gives s 
d^sit about 0.4 per cent, too heavy. This eifee* 
was first shown by Bosa Vlnal and McBaniel, bn 
it was thought by them that the amount of 00 
normally present in air has no appredabls effoei 
upon the maw of deposit In the present Invest! 
gation a few direct measurementi have been made 
of the effects produeed by one to tan times the 
normal amounts of COg present t^S^^hs sir sb4 
while the results are ineomplste they indicate that 
the effect of the normal amount of 00a In the air 
IS not negligible and indeed may be largtt thsi 
the Inclusion error ia normal depoeite. 

^ (To he ooatiiHied) 







